








THE CANADIAN MEDICAL ASSOCIATION 


rb JOURNAL bz 


LASSOCIATION MEDICALE CANADIENNE 


EXPERIMENTAL IMMUNOLOGIC 
LIVER INJURY AND THE CONCEPT 
OF AUTODESTRUCTION* 


(Parr I) 


JAN W. STEINER, M.D., 

JOHN S. CARRUTHERS, M.D., 
REUBEN BAUMAL/ and 

SLIMEN R. KALIFAT, M.D.,+ Toronto 


IN PREVIOUS papers we examined the clinical,* ® 
immunologic and morphologic® evidence for and 
against a concept of autoimmunization as a me- 
chanism of tissue injury. We concluded that there 
was ample clinical and immunologic evidence that 
such a process may play a role in the initiation 
and/or perpetuation of some disease processes. We 
came also to the conclusion that pathologic evi- 
dence of autodestructiveness or autoclasia was at 
present lacking, despite the availability of fairly 
convincing experimental models. 

Investigations of immunologic tissue injury em- 
ploy various methods for the induction of lesions: 
non-specific immune systems (e.g. injections of 
foreign proteins), heteroimmune anti-tissue anti- 
bodies (e.g. injections of rats with rabbit-anti-rat 
kidney antisera), isoimmune systems (e.g. injec- 
tions of rabbits with rabbit tissue homogenates) 
and finally autoimmunizing procedures (e.g. in- 
jections of guinea pigs with a homogenate of one 
of their own adrenals). The lesions which result 
from these procedures are thought to be due either 
to circulating antibodies (immediate, Arthus or 
anaphylactic type hypersensitivity reactions) or to 
“cell-bound”, non-circulating antibodies or to cells 
‘of the reticuloendothelial system (tuberculin, de- 
layed or cellular-type hypersensitivity reactions). 
Evidence is now available* + 2% 54 6, 6 that these 
two types of fundamental immunologic responses 
(ie. classical antibody production and the tuber- 
culin response) and their corresponding hyper- 
sensitivity reactions overlap. Thus a more unitarian 
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concept of immunologic tissue injury is gradually 
emerging. It is being realized that the factors 
which determine the character of immunologic 
lesions may be quantitatively rather than quali- 
tatively different. 

Autoimmunity lies at the crossroads between the 
classical antibody and the tuberculin responses. 
The former is emulated by the development of 
circulating autoantibodies, and the latter by our 
ability to transfer the response to normal recip- 
ients by means of “lymphoid” cells.** The character 
of suspected autoclastic lesions is reminiscent of 
the tuberculin-type hypersensitivity reaction.© 

In the light of the above considerations, investi- 
gations of experimental autodestructive tissue 
lesions can no longer be analyzed as isolated phe- 
nomena; the evidence must be integrated into the 
scheme of immunologic tissue injury in general. 

Organs are capable of only a limited response to 
injury. Therefore, when assessing the significance 
of a given alteration, changes produced by other 
than immunologic means must be examined and 
the specificity of the alleged allergic tissue injury 
confirmed, denied or left in abeyance. 

Autoimmune mechanisms in liver disease have 
acquired the quality of a popular fad in clinical 
and pathologic investigations. The purpose of these 
papers is to review critically the available mor- 
phologic evidence of experimental immunologic 
liver injury and to assess its specificity. The rele- 
vance of the findings to the concept of autode- 
structive liver disease will be examined. 


THE PurRPOSE OF INVESTIGATIONS OF ALLERGIC 
Liver INJURY 


The liver occupies a unique, strategically impor- 
tant position in the organism from an immuno- 
pathologic point of view. 

1. It contains components of the reticuloendo- 
thelial (RE) system and therefore plays a role in 
the mechanisms concerned with the metabolism of 


‘ antigens. It may, under pathologic circumstances, 


elaborate antibody.” 


2. Antigens may reach the liver either through 
the portal or systemic circulation and persist there 
for many months or years.® 

3. By virtue of its dual blood supply it may be 
exposed to circulating antibodies arising in the RE 
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tissues of the gastrointestinal tract as well as to 
others produced by the RE system at large (e.g. 
spleen, lymph nodes). 

4. The liver is concerned with detoxification. 
Noxious substances produced in the course of im- 
munologic reactions throughout the organism may 
reach the liver for catabolism and disposal. 

5. The liver produces most of the circulating 
plasma proteins.** Any failure on the part of the 
liver to discharge this function adequately may 
release into the circulation proteins which are po- 
tentially “foreign”, i.e. antigenic. 

It is therefore reasonable to assume that the 
liver, concerned as it is with vital immunologic 
functions of the organism, should be protected in 
some special way from injury resulting from im- 
munologic happenings. Being a reticuloendothelial 
as well as an epithelial organ containing connec- 
tive tissue, its response to allergic injury should 
be more complex than that of other organs be- 
longing to one or other of these groups. These 
considerations and speculations have stimulated 
many investigators to explore the response of the 
liver to various immunologic stimuli. 

The more immediate aims of such investigations 
and the problems which required elucidation fall 
into two groups: (a) To establish the morphologic 
criteria of the response of the liver to immunologic 
happenings in general and to learn to recognize 
the features of allergic inflammation in particular. 
(b) To explain the role of immunologic processes 
in the causation and/or perpetuation of some dis- 
eases of the liver. The first of these problems will 
be discussed in detail later; the second will be 
referred to briefly at this stage. 


THe PossrpmLE ROLE oF ALLERGIC PROCESSES IN 
HuMAN LIVER DISEASE * 


The interest in this subject is largely of recent 
origin. This may be gauged from a perusal of 
Popper and Schaffner’s book of pathology of the 
liver, published in 1957.4 Less than a page at the 
very end of the text is devoted to hypersensitivity 
in a volume of 777 pages. 

We may trace the resurgence of recent interest 
in the subject to several events: 

1. The realization of the mystery of the cau- 
sation and/or perpetuation of some liver diseases, 
e.g. active chronic hepatitis,4° portal cirrhosis®! 
and primary biliary cirrhosis.”® 

2. The emergence of lupoid hepatitis as a sepa- 
rate and distinct entity.**: 96 39 

3. The formulation of the concept of self-per- 
petuation in liver disease.*! 

4. The characterization of anti-liver autoanti- 
bodies.7: 15, 20-22, 32, 37, 38, 53, 55, 56, 66 : 

5. Drug-induced liver injury which is thought 
to have an allergic etiology.*® 31, 47, 5° 

6. The realization that granulomatous lesions of 
the liver may be caused by allergic processes.2*: 2 
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The clinical problems have been adequately 
reviewed by Goldgraber and Kirsner,?> Vorlaen- 
der,®*? Mackay and Wood‘! and by Mackay.*® Some 
aspects of the matter were also explored by Ket- 
tler** and by ourselves.® 

The pathologic aspects of suspected human 
autoimmune liver disease have been reviewed by 
Popper.*! 


EXPERIMENTAL IMMUNOLOGIC LIVER INJURY 
Injury by non-specific antigen-antibody systems 


The designation “non-specific” indicates that 
neither the antigens nor their corresponding anti- 
bodies possess any known affinity for liver tissue. 
Experimental prototypes of this injury serve to 
delineate the criteria of the immediate-type 
(anaphylactic, serum sickness, Arthus-type) al- 
lergic tissue injury. Anaphylaxis per se will not 
be included in the discussion, since it contributes 
little to the understanding of the morphologic fea- 
tures of the response of the liver to allergic stim- 
uli. (This subject has been adequately reviewed 
by others. )*> #4 

These experiments fall into four distinct groups: 


(1) The production of classical Arthus lesions 
where the antigen and antibody find themselves 
theoretically on opposite sides of a vascular bar- 
rier. 

(2) The production of serum-sickness-type le- 
sions probably resulting from the interaction in 
vivo of antigen and antibody in the hepatic cir- 
culation. 

(3) The production of serum-sickness-type 
lesions by the injection into the portal circulation 
of in vitro preformed complexes of antigen and 
antibody (at equivalence or in antigen excess). 

(4) The production of serum-sickness-type 
lesions by the systemic venous injection of in vitro 
preformed complexes of antigen and antibody 
constituted in antigen excess. 


1. Classical Arthus lesions 


Using horse serum as antigen, Choi!® and Al- 
lessio! hyperimmunized rabbits and then injected 
a challenging dose of the specific antigen directly 
into the liver parenchyma. The rapidly developing 
lesion consisted of a hemorrhagic necrosis associ- 
ated with an allergic inflammatory reaction in 
which eosinophils!® and plasma. cells! were prom- 
inent. 


2. In vivo interaction of antigen and antibody 
in the hepatic circulation 


As early as 1894, Flexner'® noted hepatic 
necroses in some rabbits after repeated intra- 
venous injections of horse serum, and Wells” re- 
corded in 1908 that repeated administration of 
peptone in these animals led to the development 
of cirrhosis. 
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Fig. 1.—Rabbit. Three months’ administration of 10 mg. human gamma globulin every 
second day. Mesenchymal cell proliferation in portal tract and infiltration of lining of bile duct 
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by lymphoid cells. HPS, x 305. Fig. 2.—Same procedure as Fig. 1. Extensive mesenchymal cell 


aggregates in periphery of lobule forming a 


stain, xX 206. 


Longcope* undertook an extensive investigation 
of the role of a complex (horse serum) and of a 
less complex antigen (egg albumin) in the de- 
velopment of hepacic lesions in guinea pigs, rab- 
bits, cats and dogs. The antigens were adminis- 
tered intravenously, intraperitoneally, subcutane- 
ously and by various combinations of these routes. 
Nearly all animals developed focal liver necroses 
characterized by an intense eosinophilia of the 
affected cells and by karyolysis (“eosinophilic 
necrosis”). Diffuse mesenchymal cell infiltration 
was present in the liver, but there was only a 
scanty cellular reaction in the margins of the ne- 
crotic lesions. The sinusoids between necrotic cells 
were widely patent. Rabbits and some cats de- 
veloped a finely nodular “cirrhosis” characterized by 
an overgrowth of dense connective tissue. This 
did not develop in dogs or guinea pigs. Similar 
results were obtained when foreign sera were ad- 
ministered repeatedly intraperitoneally into guinea 
pigs.'* 

Hartley and Lushbaugh?? hyperimmunized 
guinea pigs and rabbits with egg albumin and 
then injected a challenging dose of the ‘antigen 
into radicles of the portal vein. A similar experi- 
ment using horse and porcine serum was carried 
out by Wiatjen.”° The resulting eosinophilic ne- 


lymphoid follicle. Hematoxylin and eosin 


croses were absent from centrolobular areas and 
were found in the periphery and midzones of 
lobules.** Most of the lesions were repaired with- 
out trace in 10 days but a few animals developed 
fibrosis. In these experiments thrombosis of sinu- 
soids was noted in and around areas of necrosis. 
These and the accompanying polymorphonuclear 
reaction were interpreted as happenings secondary 
to necrosis. 

Not all antigens produced liver injury. For ex- 
ample, a single injection of whole bovine serum 
or of bovine serum albumin led to no discernible 
liver injury in rabbits.2® On the other hand, a 
single injection of bovine gamma globulin pro- 
duced focal parenchymal necroses and _prolifer- 
ation of monocytes and lymphocytes beneath the 
endothelium of sinusoids in centrolobular areas. 
Such lesions could only be found before the 14th 
day after injection.”® 

Epstein’? characterized the cells which aggre- 
gate in the liver of hyperimmune rabbits when 
whole porcine serum was used as antigen. He 
recognized the following: (a) large basophilic 
round cells, (b) macro-histiocytic cells, (c) 
pseudo-eosinophilic leukocytes, (d) histiocytic 


giant cells and (e) cells resembling megakaryo- 
cytes. Since precipitin tests in these animals in- 
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Fig. 3.—Rabbit. Anaphylactic shock. The densely eosino- 
philic material almost occluding the lumen of the central 
vein has been shown to consist of precipitated complexes 
of antigen_and antibody. Note agglutinated red cells in 


sinusoids. These are matted together by the same material. 
Azur eosin, X 270. 


dicated good antibody production, Epstein con- 
cluded that the large basophilic round cells, which 
he thought to be derived from histiocytes of the 
liver, were the morphologic expression of antibody 
production. Ehrich'*® subsequently identified these 
cells in Epstein’s drawings as belonging to the 
“lymphoid-plasma cellular series”. 

Although necroses and cellular infiltrations were 
the hallmark of this form of liver injury when 
foreign proteins as well as bacteria® or bacterial 
toxins!® were injected, some reports indicated that 
occasionally the injury was restricted to degener- 
ative phenomena of parenchymal liver cells. For 
example, some found fatty changes and vacuolar 
degeneration in rabbits and guinea pigs repeatedly 
immunized with egg albumin.'* Others noted that 
horses receiving repeated injections of diphtheria, 
botulinum or tetanus toxins respectively developed 
fatty metamorphosis. 


Our own experiments®® have shown that injec- 
tions of small doses of a foreign antigen (bovine 
gamma globulin 10 mg. every other day for up 
to three months) produced necrosis in rabbits only 
rarely but led to massive infiltrations of mesen- 
chymal cells in lobules and portal tracts (Fig. 2). 
Segmental arteritic lesions weré noted in branches 
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of the hepatic artery, and in all animals mesenchy- 
mal cells were seen in the epithelial lining of bile 
ducts (Fig. 1). 

The interpretation of the pathogenesis of the 
lesions varied: 

(i) It was suggested by some that the necroses 
were ischemic in nature, owing to the formation 
of intravascular hyalin thrombi*: '* or to other dis- 
turbances of circulation.” 

(ii) Ischemia was not considered to be the 
cause of the necroses by others, since the sinu- 
soids were usually empty or, if thrombosed, the 
process was considered to be secondary to cell 


‘Injury.** 35 


(iii) Others thought that the lesions resulted 
from the interaction of liver-cell-bound antibody 
with circulating antigen.** 

(iv) The interaction of antigen and antibody 
in the circulation was implicated.?® *5: 58 

Support for the allergic etiology of the hepatic 
lesions was claimed, since it was found that wash- 
ing through the isolated liver of hyperimmunized 
animals with fluid containing the specific antigen, 
produced a considerable yield of heparin and his- 
tamine in the suspending medium.** Further proof 
was forthcoming since it was found that the in- 
jected antigen (S*°-labelled sulfanilic azo-ovalbu- 
min or I'*!-Jabelled ovalbumin) would persist in 
the liver for many months and in large quanti- 
ties,*: 28 thus being available for interaction with 
antibody. 

It is worth recording that, with the exception 
of the experiments of Hawn and Janeway,” par- 
enchymal liver lesions were not mentioned in any 
of the myriad of well-documented investigations 
of serum sickness, despite the use of many and 
varied antigens. We are obliged to conclude that 
either they were not particularly searched for or 
that the liver parenchyma occupies some special 
position in the organism when systemic im- 
munologic happenings affect almost all other tis- 
sues including the spleen and lymph nodes.®? The 
latter interpretation seems more likely in view of 
the thoroughness with which these investigations 
have been pursued. 


3. The effect of in vitro prepared antigen-anti- 
body complexes injected via the portal vein 


Three observations prompted further investiga- 
tions of the immediate-type allergic liver injury: 

(i) In rabbits anaphylactic shock is at times 
the result of intravascular precipitation of antigen 
and antibody.**: 4* Such precipitates are found in 
the hepatic sinusoids in addition to other sites 
(Fig. 3). 

(ii) Complexes of antigen and antibody formed 
in vitro in the presence of moderate antigen excess 
(as compared with the amount of antigen present 
at equivalence in the precipitin reaction) possess 
a phlogistic potential. They are capable of initi- 
ating an Arthus-type lesion in the skin of rabbits," 
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Fig. 4.—Rabbit. Portal vein injection of preformed precipitated complexes of antigen and 
antibody (bovine gamma globulin—rabbit anti-bovine gamma globulin)—24 hours. Focal mid- 







zonal area of cellular infiltration. Azur eosin, X 220. Fig. 5.—Same procedure as Fig. 4—48 hours. 
Extensive miazonal coagulative necrosis with a relatively slight reaction in its periphery. 


Azur eosin, X 130. 


serum sickness in mice*® and acute glomerulone- 
phritis in rats.® 

(iii) The liver differs histologically from all 
other organs in the body. Electron microscopic 
observations have shown that parenchymal liver 
cells are in direct contact with the bloodstream 
without an intervening continuous endothelium or 
a basement membrane.® ® Thus antigen-antibody 
reactions within the sinusoidal circulation would 
exert their effects not only on Kupffer cells but 
also directly on parenchymal liver cells. 

In all previous investigations in which hepatic 
necroses were produced by the injection of foreign 
proteins, the relative proportions of antigen and 
antibody interacting in the hepatic circulation 
were unknown. When precipitates, formed by the 
interaction of antigen and antibody in vitro, were 
injected into the portal circulation of rabbits,**: ** 
necroses resulted which were identical with those 
produced in some of the previous experiments 
(Figs. 4 and 5). The precipitates were found by 
immunohistochemical techniques to occlude radi- 
cles of the portal vein and sinusoids within lo- 
bules. Thus it was suggested that the -various 
prototypes of allergic liver necrosis, which we 
have previously analyzed, were caused, at least in 
the rabbit, by ischemia due to intravascular pre- 








cipitation. This was in no way surprising, since 
it was known that particulate material injected 
into the portal vein could produce similar necrotic 
lesions.** 


Our -own investigations®® have shown that 
identical midzonal necrotic lesions (Figs. 6, 7 and 
8) could be produced by the portal vein injection 
of preformed soluble antigen-antibody complexes 
constituted in antigen excess, which are known 
to possess a phlogistic potential.” 11: 4° When such 
complexes were tagged with a fluorescent dye, 
they were found as precipitates within sinusoids 
at the site of the necrotic lesion. It was suggested 
that this precipitation was the result of antigen 
escape and equilibration of antigen and antibody 
at this site. Electron microscopic examination of 
these lesions revealed that the earliest injury took 
the form of edema of the sinusoidal endothelium 
and the surface microvilli of liver cells where these 
are in contact with the bloodstream (in the space 
of Disse). Thus the conclusion was arrived at that 
the primary injury was confined to the blood-liver 
barrier and that both thrombosis and parenchymal 
necrosis were secondary phenomena. The latter 
could result from interference with the diffusion 
of metabolites across an edematous blood-liver 
barrier. 
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Fig. 6.—Rabbit. Portal vein injection of soluble antigen- 
antibody complexes (human serum albumin—rabbit anti- 
human albumin) formed in vitro in 8X antigen excess— 
24 hours. Focal area of peripheral necrosis. Note sparing 
of liver plate. Hematoxylin and eosin, xX 305. 


Fig. 7.—Same procedure as Fig. 6—24 hours. Edge of 
area of coagulative necrosis of parenchymal cells. Kupffer 
eells remain intact at this time. Note scanty predomi- 
nantly mononuclear reaction in margin. Azur eosin, * 290. 


Fig. 8.—Same procedure as Fig. 6—14 days. A septum 
of connective tissue joining two portal areas between 
necrotic lobules. Progression to fibrosis is found only 
rarely. Azur eosin, X< 150. 


Fig. 9.—Mouse. Three injections into tail veins of 
soluble immune complexes (human gamma _ globulin— 
rabbit anti-human globulin) in a period of 24 hours. 
Sacrifice 24 hours after last injection. Marked aggregation 
of mesenchymal cells (many of them plasma cells) in 
portal areas. Hematoxylin and eosin, x 195. 


Fig. 10.—Same procedure as Fig. 9. Sacrifice 48 hours 
after last injection. Accumulation of mesenchymal cells 
around central vein. Note acidophilic (dark) degeneration 
of some cells and presence of mesenchymal cell aggregates 
in sinusoids. Hematoxylin and eosin, x 305. 


Fig. 11.—Same procedure as Fig. 9. Sacrifice 24 hours 
after last injection, Eosinophilic coagulative necrosis in 
two areas adjacent to central vein. Note scanty cellular 
reaction. Hematoxylin and eosin, x 270. 


Fig. 12.—Same procedure as Fig. 9. Sacrifice 48 hours 
after last injection. Necrosis becoming almost liquefactive 
in character with intense cellular reaction. This type of | 
lesion is seen rarely. Hematoxylin and eosin, x 305. | 
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Figs. 9, 10, 11 and 12.Legends on opposite page. 
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4. The effect of in vitro prepared antigen- 
antibody complexes injected systemically 


Studies of the effects of systemically adminis- 
tered antigen-antibody complexes formed in anti- 
gen excess in vitro * did not refer to the pres- 
ence of lesions in the liver of mice or rats. 

Recent studies carried out in our laboratory*® 
show that mice injected with non-specific, soluble 
antigen-antibody complexes (human gamma glob- 
ulin — rabbit antihuman gamma globulin) formed 
in 8X antigen excess develop hepatic lesions (Figs. 
9, 10, 11, and 12). Three doses of such aggregates 
were injected intravenously in the space of 
hours and the animals sacrificed 24 and 48 hours 
respectively after the last injection. Necrotic le- 
sions (Figs. 11 and 12) and cellular infiltrations 
(Figs. 9 and 10) were in no way different from 
those produced by portal vein injection of such 
complexes.® However, instead of being localized 
in the midzones or periphery of lobules, the necro- 
tic foci were predominantly centrolobular in dis- 
tribution (Fig. 11). 


CONCLUSIONS 


1. The hallmarks of experimental allergic liver 
injury of the immediate or Arthus-type are: 

(a) A mesenchymal reaction, particularly in 
lobules, with prominence of plasma cells. 

(b) Edema of the components of the blood- 
liver barrier with distension of the space of Disse. 

(c) Degenerative parenchymal changes includ- 
ing fatty metamorphosis and vacuolar degenera- 
tion culminating at times in 

(d) Eosinophilic (focal, midzonal or peripheral 
lobular) necrosis. 

(e) Hepatic fibrosis may rarely follow this in- 
jury in some species. , 

These lesions either jointly or severally are not 
specific. | 

2. The vasculitis occurring in the radicles of the 
hepatic artery differs in no way from the arterial 
lesions of serum sickness elsewhere. 

3. By whatever route antigens reach the liver 
(via the portal or systemic circulation), their in- 
teraction in hepatic sinusoids with their homo- 
logous antibody may lead to the development of 
such lesions. Not all antigens, however, are cap- 
able of evoking these changes. 

4. The mechanism of the injury may be de- 
pendent in rabbits upon the formation of intra- 
vascular immune precipitates causing vascular 
occlusion and ischemia. In other species, as well 
as in rabbits, the injury may also result from the 
formation of intravascular, phlogistic soluble anti- 
gen-antibody complexes in the presence of antigen 
excess. Necrosis may then be the result either of 
direct toxicity of such immune aggregates or it 
may be secondary to interference with the move- 
ment of metabolites across the damaged blood- 
liver barrier. 


(To be continued ) 
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EXCRETION OF RADIOACTIVE 
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INTRODUCTION 


THE TESTING of nuclear bombs puts into the bio- 
sphere large quantities of radioactive fission prod- 
ucts. Some of these have been incorporated into 
the human body, and most concern is usually ex- 
pressed about two isotopes, cesium-137 and stron- 
tium-90, which have long nuclear half-lives. Cs!**, 
for instance, is now present in all humans and their 
environment.!: * Although the levels of radioactivity 
are at present very low, it is of public health sig- 
nificance to discover if Cs!** can be washed out of 
the body. The best material with which to wash out 
Cs187 is stable cesium, as of course the chemistry 
and biology of all isotopes of the same element are 
identical, but owing to the toxic nature of cesium 
in large doses,’? it was decided to attempt to use 
potassium instead. Potassium is chemically similar 
to cesium, and is distributed biologically in the 
body in much the same way as is cesium. In the 
experiments reported here, the effect of increased 
potassium intake on sodium excretion was also 
studied—sodium is chemically similar to potassium, 
but is an extracellular ion whereas potassium and 
cesium are both intracellular ions. 


Previous experiments in this field have been car- 
ried out with lower animals, but this is the first 
reported work with humans. 


PROCEDURE AND METHODS 


Three separate sets of experiments were carried 
out with healthy adults, none of whom had any 
significant history of radioactive contamination. In 
the first, a short-term accurate balance study, two 
females were placed for 18 days on a constant daily 
diet containing (by calculation) 2100 calories, 2.8 
g. of sodium and 2.0 g. of potassium. For the last 
nine days this diet was supplemented by an addi- 
tional 2.6 g. of potassium, ingested in the form of 
a sweetened solution of potassium acetate, bicar- 
bonate and citrate. Continuous daily urine collec- 
tions were made. At a subsequent time, when the 
women were on a normal diet, a further three-day 
collection was made. Urine potassium and sodium 
were measured by a flame photometer and Cs!" 
content was measured by the method discussed 
later. 


*From the Department of Physics, University of Toronto, 
and the Department of Medicine, Toronto Western Hospital 
and University of Toronto. 
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In the second series of experiments of longer 
duration, two males made total urine collections for 
a period of about 244 months. They remained on 
their customary “normal” diet, supplemented for a 
period of a month, by a daily intake of 2.6 g. of 
potassium in the form described above. 

In the third set of experiments, to determine the 
influence of potassium intake on sodium excretion, 
two males made daily total urine collections for a 
period of three days while on their customary 
“normal” diet, and then for a further nine days 
during which the usual diet was supplemented by 
2.6 g. of potassium. 

In the first and second experiments, collections 
from individuals for three days were pooled and 
measured for Cs!°7 and K*® content with a scintilla- 
tion counter. As K*° is always present to the extent 
of 0.0119% in normal potassium, the measurements 
of this isotope and comparison with the results 
obtained with the flame photometer served as a 
check on the accuracy of the work. After pooling, 
the three days urine specimens were diluted to 
2800 c.c. with distilled water, or 2800 c.c. of the 
total taken if the total volume was greater than 
2800 c.c., and the 2.8 litres were placed in a copper 
can designed to fit around a 5” Nal crystal situated 
in a low activity “steel room”.! The crystal is able 
to detect the 0.66 MeV gamma rays from Cs!** and 
the 1.46 MeV rays from K*°. With the aid of this 
detector and a 100 channel pulse height analyser, 
the amount of activity due to the two isotopes 
could be determined, the scintillometer being cali- 
brated with a known amount of KCI solution. This 
solution was placed in the sample can and, there- 
fore, in the same position with respect to the detec- 
tor (the Nal crystal) as were the urine samples. 

It may be noted here that the three-day period 
was chosen because it was the shortest time for 
which measurements of the Cs1** output could be 
measured, Even then, it was necessary to detect 
approximately 150 yp» curies of Cs!** in the pres- 
ence of background and K*® radiation. The neces- 
sary corrections for these two factors make the 
accuracy attainable for the Cs!** determinations 
less than could be desired, but on the other hand 
longer periods of collection could mask short-term 
variations. 

The potassium reagents used as supplement 
were of British Pharmacopoeia quality. KCl of 
this purity was tested for cesium content by a 
neutron irradiation technique by Dr. R. E. Jervis. 
of the University of Toronto, to whom our thanks 
are due. He found that the cesium content was 
0.06 ug. of Cs per g. of K. Thus, 0.15 yg, of cesium 
was ingested daily with the extra potassium. 


RESULTS 


The results of the three sets of experiments are 
shown in Figs, 1, 2a and 2b and 8. In Figs. 1 and 
2 the potassium and sodium results, measured on 
a daily basis, have been averaged over a three-day 
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Fig. 1—The urinary excretion of potassium, sodium and 
Cs™7 in two female subjects. In the early part of the exper- 
iment both were on a 2-g. potassium diet. At the time indi- 
cated by the arrow this diet was supplemented by 2.6 g. 
potassium per day. The results are averaged over three 
days. A single measurement was made subsequently when 
the subjects were on their customary diet, and the results 
are shown on the right of the two graphs. The units in the 
case of the Cs output are arbitrary. 
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Fig. 2b. 


Figs. 2a and 2b.—The urinary excretion of potassium and 
Cs** in two male subjects. The customary diet (containing 
approximately 3 g. K daily in both cases) was supplemented 
for periods by 2.6 g. potassium daily. The times of change 
of this supplementation are shown by arrows. With Subject 
1 (Fig. 2a), five three-day collections were made on normal 
diet. The supplementary potassium was given for 39 days, 
after which collections were continued for a further 6 days. 
With Subject 2 (Fig. 2b), there were two periods of “extra- 
potassium” and two periods of ‘‘normal’’ diet. In the lower 
graphs the dotted lines represent average urine excretion 
levels during the ‘‘normal’”’ or ‘“‘extra-potassium”’ periods. In 
the upper graphs, the dotted lines represent the excretion 
level expected on the basis of body: burden and a 140-day 
biological half-life. This is explained more fully in the text. 
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period in order to make a comparison with the 
Cs'** results easier, Arrows indicate times at which 
changes were made in the rate of supplementation 
of the diet with potassium. 


In the case of $.M. (Fig, 1) there is an indica- 
tion that the Cs'** output decreased during the 
2.0 g. potassium regimen, and increased when the 
potassium intake was increased, S.W. (Fig. 1) 
gave no clear evidence of change with potassium 
intake. 

Fig. 2a suggests that after the potassium intake 
is increased in one male subject, the cesium out- 
put rises for a short time, but then falls to a sub- 


‘normal level from which it later recovers, The re- 


version to a normal potassium intake is apparently 
followed, in this subject, by a decrease in cesium 
output. 

The results obtained in the second male sub- 
ject, shown in Fig, 2b, do not follow the same pat- 
tern, They show no increase in cesium output fol- 
lowing the increases in potassium intake. 


100 
mEq day 


Days Days 
Fig. 3.—The amounts of sodium and potassium excreted 
daily by two males. The subjects stayed on their custom- 
ary diets, but at a time indicated by the arrows this was 
supplemented by 2.6 g. of potassium daily. In these graphs 


the dotted lines represent averages of sodium or potassium 
outputs during the different experimental periods. 


Thus, on the main issue of the effect of potas- 
sium intake on cesium excretion, no major long- 
term effect was found. The average Cs1** output 
per day during the “extra-potassium” month for 
the two male subjects was 46 pyuc./day, and, for 
“normal-potassium” times, 45 pyc./day, the error 
in each case being 5 pyc./day. 

Fig. 3 shows the sodium and potassium outputs 
(on a daily basis) of two other males. The dotted 
lines here represent the average outputs. It is 
evident that the increased potassium intake had 
little effect on sodium excretion, The same con- 
clusion can be drawn from the findings, under 
controlled dietary conditions, in the first experi- 
ment (see Fig. 1). 
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DIsCuSssION 


There are few experimental data on the meta- 
bolism of cesium in the human body. Even the 
total amount of this element in the body is not 
known. Bertrand and Bertrand‘ find an average 
content of 3 x 10°% of Cs by weight in verte- 
brates, which would be about 2 g. in the human 
body. Table 6 of the compilation of biological data 
published by the International Commission on 
Radiological Protection® states that there is less 
than 10° g. of Cs in the body, while Table 7 of 
the same work lists values of Cs in various organs, 
the sum of which amounts to about 40 mg. in the 


body. 


Preliminary results of the work of R. E. Jervis 
and his colleagues, at present unpublished, give 
the fraction of cesium in human muscle as at least 
2x 10° g. of Cs per g. of wet tissue. 

The residence time of cesium in the body was 
in doubt for some time, but it is now generally 
accepted that for persons on a normal European 
or North American diet the “biological half-life” 
lies in the region of 100 or 200 days. There seems 
to be, in all species studied, some correlation be- 
tween the biological half-lives of potassium and 
cesium.® This is in agreement with the chemical 
similarities between the two elements, and with 
other biological similarities,* and leads to the idea 
that the metabolism of the two elements might be 
closely interrelated—in particular, that the daily 
intake of potassium might have an effect not only 
on the excretion of potassium but also on the ex- 
cretion of cesium. 

As a result, the effect of potassium intake on 
cesium excretion and retention has been studied 
by a number of groups using rats, rabbits, sheep, 
swine and dogs. Threefoot and his colleagues’ 
state that, in the dog, increase in potassium intake 
did not effect the excretion of radioactive cesium 
(although one dog did show a slight effect). Lang- 
ham and Anderson® state that “Cs!87, .. . appears 
to be excreted at a constant rate independent of 
the potassium intake rate so long as the latter does 
not exceed reasonable limits”, and quotes the work 
of Mraz and his group as the authority for this. 
In fact Mraz et al.® summarize their work on rats 
by the statement that “the decrease in retention 
and increase in excretion of cesium when the 
dietary potassium is increased demonstrate that 
these two minerals might play a similar role. Die- 
tary potassium increased the rate of excretion of 
body cesium.” The phrase “within reasonable 
limits” in the paper quoted before is clearly very 
important. The work of Mraz et al. certainly does 
show an effect by potassium intake on cesium ex- 
cretion and retention, but the most significant 
change occurs when the dietary potassium intake 
is raised from almost zero to nearly normal, and 
only small changes, if any, take place after this 
with increase of potassium intake. These conclu- 
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sions are confirmed by one of the experiments car- 
ried out by Wasserman and Comar.!° 


The experimental conditions established by 
Mraz and his colleagues are very different from 
those which exist in the public health field, where 
a person may have had a chronic exposure to 
Cs187_ In the experiments of Mraz, animals were 
kept on a synthetic low potassium diet, supple- 
mented in some cases by additional potassium 
loads, After some time on this regimen, an acute 
dose of radioactive cesium was given, and sub- 
sequently the percentage of isotope excreted was 
measured, In the present experiments, as was 
described, subjects were on normal or near normal 
potassium diets throughout, and the only Cs!** 
intake was that normally (chronically) obtained 
from food-stuffs. 


In the case of S.M. (Fig. 1) there is some evi- 
dence of a decrease in Cs!** excretion on the potas- 
sium intake lower than her customary one and an 
increase on the higher potassium diet. If there is 
indeed an effect, equilibrium has clearly not been 
reached in either phase of the experiment. The 
question also arises whether any changes that did 
occur might not have been associated with the 
normal menstrual cycle. 


It was for these reasons that the longer experi- 
ment with males was undertaken. The length of 
the experiment made impracticable the mainten- 
ance of a constant diet, but both subjects at- 
tempted to keep roughly to the same foods 
throughout the period of measurement. The con- 
stancy of the diet, or lack thereof, is to some ex- 
tent measured by the smoothness of the potassium 
excretion graph. 


Estimates were made of the total potassium and 
Cs187 ingested daily by one of the subjects in the 
long-term experiment during the base-line period 
when no extra potassium was taken, These esti- 
mates were based on the total food and milk 
taken, tabulated potassium contents of these foods" 
and Cs!%7 levels in these foods as measured in the 
spring of 1959,12 reduced by the same ratio by 
which the Cs1%7 level in Ontario milk had fallen 
between the spring of 1959 and the time of the 
experiment.2 The estimated levels were 3.1 g. of 
potassium and 50 pyc, of Cs!%* per day, in excel- 
lent agreement with the measured values of these 
materials excreted. 


Further checks on the trustworthiness of the ex- 
perimental data can be made by calculating the 
expected rate of excretion, dN/dt, from the total 
amount of isotope in the body, N, and the long- 
term biological half-life for this isotope, t:,. The 
relationship between these three quantities, under 
equilibrium conditions, is 

dN/dt = 0.693 N/ty, 
In a subsidiary experiment the body content of 
Cs!87 and potassium of the two individuals in- 
volved in the long-term experiment was found by 
whole body counting.’ For the first subject the 
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potassium body content is 203 g. and the average 
urine excretion rate is normally 3.2 g./day, and 
for the second subject the corresponding figures 
are 141 g. and 3.3 g. per day. On the assumption 
that 15% of ingested potassium is excreted by 
routes other than urine,'* the biological half-lives 
of the potassium in the bodies of the two subjects 
are 38 days and 27 days respectively, in good 
agreement with accepted values.® 

This agreement encourages the calculation of 
the expected values for Cs'** urine excretion rates, 
based on the measured body burdens (11900 and 
12900 ye, respectively), a biological half-life for 
cesium of 140 days,® and a fraction of 15% of 
Cs!** being excreted by routes other than urine.‘ 
The calculated values are shown by dotted lines 
on Figs, 2a and 2b, It will be seen that in the first 
subject there is good agreement with the experi- 
ment data, but that the agreement is not good 
with the second subject. This may be due to the 
fact that the biological half-life of cesium in this 
subject was appreciably greater than 140 days. 

Similar calculations may be made in the con- 
sideration of whether the cesium ingested with 
the extra potassium could have an appreciable 
effect on the cesium metabolism of the body. Pre- 
sumably it will not have any effect if the extra 
intake (shown previously to be 0.15 ng. per day) 
is much less than the normal intake of this element. 
This normal intake is given by 0.693 times the 
body content of cesium divided by the biological 
half-life. Unfortunately, as shown previously, there 
is considerable doubt as to the body content, Tak- 
ing the latest figures of Jervis that there is at least 
0.02 ng. of Cs per g. of muscle, there will be at 
least 6 x 10% g. in the whole body, and thus the 
calculated equilibrium intake or excretion rate 
will be at least 3 »g. This is twenty times the extra 
cesium ingested with the extra potassium, and it 
may therefore be concluded that the extra cesium 
will have little effect on cesium metabolism in the 
body. 

The output of sodium appears to be little af- 
fected by potassium intake, Neither in the case of 
the females (Fig. 1) nor of the males (Fig. 3) 
is there any significant evidence of variation in 
the levels of sodium excretion, No long-term ex- 
periments were carried out on the sodium output; 
this was because the biological half-life of sodium 
in the human body (11 days) is very short com- 
pared with that of cesium (140 days). 


It would thus appear that raising the potassium 
content of a person’s diet above its normal level 
will not wash out the amounts of Cs!*7 normally 
present in the body, nor will it effect the output 
of sodium. The experiments of Threefoot et al." 
and the second series of experiments of Wasserman 
and Comar,’® in both of which, animals were kept 
on an adequate potassium diet throughout the ex- 
periments, also show that under these conditions 
increasing potassium intake has little influence on 
cesium metabolism, This is in contrast to the re- 
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sults of those experiments in-which animals have 
first been artificially depleted in potassium. 

These facts lend support to the idea that, under 
normal conditions, cesium may be metabolised in- 
dependently of potassium in the body, despite 
the chemical and biological similarities of the two 
elements. 


SUMMARY 


Experiments have been carried out to see if it is 
possible to enhance the excretion of cesium-137 from 
the human by increasing the normal potassium intake. 
In the main experiment of a series of experiments 


reported here, two persons with no significant history 


of radioactive contamination and who otherwise main- 
tained a normal diet containing approximately 3 g. of 
potassium per day were, over a period of a month, 
given an additional 2.6 g. per day. Collections of urine 
were made and 72-hr. samples counted for Cs!** and 
K?® content with a 5” Nal crystal. The extra potassium 
intake was not found to have any major long-term 
effect on the excretion of Cs!87, The relation of these 
experiments to previous animal studies is discussed. 


The authors would like to express their sincere thanks 
to those whose generous co-operation made this experiment 

ssible: to Miss Sheila Meisner and Mrs. Sheelagh Bremner, 
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Florence Silverlock; and to Mr. L. D. Davis and Mr. A. J. 
Lin of the Physics Department of the University of Toronto. 
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PAGES OUT OF THE PAST: FROM THE 
JOURNAL OF FIFTY YEARS AGO 


The officers of the Canadian Medical Association desire 
to make an appeal to all members of the Association for 
their codperation in the work of increasing the membership. 
The Journal of the Association has now been published 
for one year, and it is generally admitted that it has more 
than justified its existence. Nevertheless the number of 
members in the Association is still much below what it 
might well be.—Canad. M. A. J., 1: 1210, 1911. 
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THE DIFFERENTIAL DIAGNOSIS 

OF CONGENITAL HEART DISEASE . 
II. LESIONS WITH LEFT-TO- 
RIGHT SHUNT 


ALLAN M. LANSING, M.D., Ph.D., 
F.R.C.S.[C],* London, Ont. 


IN A PREVIOUS article an approach to the differential 
diagnosis of congenital heart disease was outlined.? 
In it the necessity of answering three questions 
was emphasized: 

1. Does the patient have right, left, or combined 
ventricular hypertrophy? 

2. Does the patient have a shunt? 

3. If a shunt is present, is it left-to-right or right- 
to-left? 

The results of a careful clinical examination 
supplemented by the electrocardiogram and a 
chest radiograph usually provide this information. 

Patients with left-to-right shunts, as determined 
by these procedures, may therefore be divided 
into those with left, right, and combined ventricular 
hypertrophy. The diagnostic possibilities within 
these groups are now considered. 


Lerr VENTRICULAR HyPERTROPHY WITH 
LeFrt-To-RicgHTt SHUNT 


In their fully developed forms all the members 
of this group have: 

1, An active left ventricle with a rippling motion 
of the intercostal spaces over the apex of the heart. 

2. Pulmonary plethora characterized by dyspnea, 
frequent upper respiratory infections, and radio- 
graphic findings of increased pulmonary vascularity. 

3. A diastolic rumble at the apex signalling the 
increased blood flow of the shunt. 

The radiographic evidence includes increased 
pulmonary vascularity and enlargement of the left 
ventricle and possibly of the left atrium. If the 
shunt arises from the aorta, this vessel is enlarged 
and pulsates actively; if it does not, as in the case 
of ventricular septal defect, the aorta is small and 
the right ventricle may be enlarged. 

If the aorta is the source of the shunt (all lesions 
except ventricular septal defect), the pulse pressure 
often exceeds 45 mm. Hg and the arteries in the 
neck pulsate vigorously. A systolic flow murmur 
of relative aortic stenosis may also be heard in 
these cases, 

The development of increased pulmonary vascu- 
lar resistance will diminish the volume of the 
left-to-right shunt, lessen the intensity of any 
murmurs, cause the pulse pressure to return toward 
normal, produce a loud single second sound and 
evidence of right ventricular hypertrophy, and 
may finally result in cyanosis. 

An anatomical classification beginning -at the 
patent ductus and passing proximally along the 
*John and Mary R. Markle Foundation Scholar, Departments 


of Surgery and Physiology, The University of Western 
Ontario, London, Ont. . 
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aorta and the aortic sinuses to the ventricular 
septum is used. The lesions to be considered in- 
clude: 

1. Shunts arising from aorta: (a) patent ductus 
arteriosus; (b) adrticopulmonary window; (c) 
truncus arteriosus; (d) sinus of Valsalva fistula. 

2. Ventricular septal defect: (a) alone; (b) 
complicated. 


1. SHUNTs ARISING FROM THE AORTA 
(a) Patent Ductus Arteriosus 


The characteristic continuous murmur over the 
anterior upper left chest is the key to diagnosis. 
The murmur may be attended by paradoxical 
splitting of the second sound when the flow is great 
enough to prolong left ventricular ejection time. A 
prominent aortic infundibulum on the radiographs 
of the chest also favours the diagnosis of patent 
ductus. 

If pulmonary hypertension develops, the murmur 
is confined to systole only or entirely disappears, 
but a wide pulse pressure often remains to provide 
the clue. Cardiac catheterization is then required 
for diagnosis. Disappearance of the continuous 
murmur also occurs in congestive heart failure, A 
wide pulse pressure will once again suggest the 
diagnosis, which can be confirmed by the ad- 
ministration of 100% oxygen by mask for several 
minutes: the resultant decrease in pulmonary re- 
sistance will make the murmur audible. 

Other causes of continuous murmurs are: (a) 
other aortic fistulas —aorticopulmonary window, 
truncus arteriosus, ruptured sinus of Valsalva; (b) 
other arteriovenous fistulas — coronary, pulmonary, 
intercostal, or internal mammary; (c) peripheral 
pulmonic stenosis (coarctation of the pulmonary 
arteries); (d) collateral vessels — coarctation of 
aorta, cyanotic heart disease with decreased pulmo- 
nary flow; (e) venous hum, 


(b) Aorticopulmonary Window 


This may easily be mistaken for a patent ductus 
arteriosus. The murmur may have the typical 
machinery quality or it may have a more to-and- 
fro quality with radiation of the diastolic com- 
ponent down the left sternal border. A diffuse 
intense superficial thrill at the upper left sternal 
border, which may be systolic or continuous in 
time, is often present. The electrocardiogram com- 
monly shows some right ventricular hypertrophy 
as well, but a large ductus with pulmonary hyper- 
tension may also show the same change. The pa- 
tients have severe dyspnea, but are not usually 
cyanotic, 

Retrograde aortography or cardiac catheteriza- 
tion, with passage of a catheter from the pulmonary 
artery through the aorta and into the innominate 
artery, will probably be required for the differ- 


ential diagnosis, 
(c) Truncus Arteriosus 


A true truncus must have only a single main 
arterial trunk arising from the base of the heart, 


1382 Lansinc: CONGENITAL HEART DISEASE 


with no remnant of a second trunk; this single 
trunk must supply the systemic, coronary, and 
pulmonary circulations. These infants rarely live 
more than six months, beyond which this diagnosis 
is less likely. 

Severe respiratory distress is present, but if the 
pulmonary blood flow is high, cyanosis will be 
delaved until congestive failure occurs. 

The second sound is increased in intensity and, of 
course, single, A harsh systolic murmur in the third 
and fourth left interspace is common. An apical 
systolic click that does not vary with respiration 
and a diastolic “blow” along the left sternal border 
from associated aortic regurgitation are often 
present.* 

The high origin of the pulmonary arteries from 
the ascending aorta may be suspected on a plain 
radiograph and confirmed by retrograde aorto- 
graphy, 


(d) Sinus of Valsalva Fistula 


This rare lesion in children usually starts as a 
rupture of a dilated sinus of Valsalva. A sudden 
onset of symptoms of congestive failure with a 
loud and harsh continuous murmur located in the 
third and fourth interspaces is common. The dia- 
stolic component of the murmur is loud. 

This murmur and the wide pulse pressure cause 
it to be mistaken for: (a) Ventricular septal defect 
with aortic insufficiency, Here the diastolic murmur 
is not so loud or harsh. (b) Patent ductus arteriosus 
with pulmonary insufficiency. With this lesion the 
second sound is loud and the early diastolic murmur 
is soft and short. 

Cardiac catheterization reveals the site of the 
shunt, usually into the right ventricular outflow 
(like a ventricular septal defect), less commonly 
into the right atrium (to be differentiated from a 
ventricular septal defect with left ventricular—right 
atrial shunt), and extremely rarely into the left 
atrium, A retrograde aortogram will demonstrate 
the pathology, 

A more unusual but physiologically similar lesion 
is coronary artery—right ventricular fistula, which 
gives the same findings and which can be differ- 
entiated only by aortography, 


2. Ventricular Septal Defect 
(a) Alone 


The classical pansystolic murmur, beginning with 
and obscuring the first sound and continuing at full 
strength up to the second sound, combined with a 
thrill at the third and fourth left intercostal spaces, 
is strong evidence for ventricular septal defect. A 
short, early, diamond-shaped murmur may be 
heard when the ventricular septal defect is located 
in the muscular portion of the septum. Presumably 
the defect is closed by muscular action during the 
latter part of the systole. 

The second heart sound may be split more 
widely than normal with accentuation of the 
pulmonic component, but the degree of splitting 
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varies with respiration, unlike that associated with 
an atrial septal defect.” * 

Unlike the radiographic appearance in other left- 
to-right shunts with left ventricular hypertrophy, 
the aorta is small and evidence of right as well as 
left ventricular enlargement may be present. 

If the clinical examination and electrocardiogram 
suggest a ventricular septal defect, but the right 
atrium is enlarged and catheterization shows a 
step-up in oxygen content in the right atrium, a 
left ventriculo—right atrial shunt is present. This 
may occur when the ventricular septal defect is 


located in the membranous septum above the tri- 


cuspid valve, or when a defect in the septal leaflet 
of the tricuspid valve complicates a ventricular 
septal defect in the usual site in the membranous 
septum, In the presence of a defect above the 
tricuspid value, the frontal plane vector is counter- 
clockwise. 


(b) Complicated 


A conscious attempt to discover complicating 
lesions must accompany every diagnosis of ven- 
tricular septal defect. The more obvious the 
ventricular septal defect, the more easily the 
complications are overlooked. The associated 
lesions may arise in the aorta, the pulmonary 
circulation, or the cardiac septa. The appropriate 
findings in the presence of the various complicating 
lesions are: 

1, Patent ductus arteriosus.—Continuous murmur 
if present; wide pulse pressure; aorta as large as or 
larger than the pulmonary artery. 

2. Aortic regurgitation caused by a prolapsed 
cusp.—Diastolic blow along left sternal border; wide 
pulse pressure. 

3. Pulmonary artery hypertension.—Loud, pos- 
sibly single second sound; short soft systolic mur- 
mur; radiographic evidence of right ventricular 
hypertrophy and dilated main pulmonary artery 
but ischemic peripheral vasculature; an electro- 
cardiogram showing evidence of marked right 
ventricular hypertrophy. 

4. Pulmonic stenosis.—Pulmonic component of 
the second sound decreased in intensity; diamond- 
shaped systolic murmur and thrill in second left 
intercostal space. 

5. Atrial septal defect —Marked right ventricular 
hypertrophy on the electrocardiogram; a large 
heart with a large right atrium, and a greatly 
dilated pulmonary artery on the radiograph. 

6. Single ventricle—Functionally a single ven- 
tricle may be considered to be a large ventricular 
septal defect. If the pulmonary resistance is low 
and the pulmonary flow high, cyanosis is absent 
and the clinical and radiographic appearance is 
that of a ventricular septal defect with a large 
shunt. Angiocardiography and cardiac catheteriza- 
tion usually reveal the correct diagnosis. 

7. Corrected transposition—Very loud second 
sound at second left interspace (anterior aorta), 
splitting of the second heart sound at the second 
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right interspace, and, in half of the cases, an apical 
systolic murmur of mitral regurgitation; on the 
radiograph an anterior aorta or aorta forming upper 
left border of the heart; électrocardiggraphic evi- 
dence of partial or complete atrioventricular block, 
and the presence of a q wave in V, when it is 
absent in its usual position over the left precordium. 
In summary, left-to-right shunts arising from the 
aorta produce a wide pulse pressure. Patients with 
a patent ductus arteriosus may be recognized by 
the continuous murmur, but other causes of this 
murmur must be suspected. Catheterization and 
angiography may be required to distinguish a large 
ductus from an aorticopulmonary window, truncus 
arteriosus, or sinus of Valsalva fistula, However, 
truncus is usually suspected when an infant under 
six months old has severe dyspnea, particularly if 
there is an apical.systolic click and the pulmonary 
arteries appear to arise high, while sinus of Valsalva 
fistula often has a sudden onset of symptoms. 
The absence of a wide pulse pressure, and the 
characteristic murmur and thrill define the ventricu- 
lar septal defect. The point to be emphasized, 
however, is the need to search for associated lesions 
whenever this diagnosis has been made. 


RicHt VENTRICULAR HYPERTROPHY WITH 
LeFrt-To-RicHt SHUNT 


These lesions produce: 

1. The signs of increased pulmonary blood flow 
and of a left-to-right shunt. 

2. A parasternal lift and deformity of the chest, 
rippling motion of the intercostal spaces in this 
area, and electrocardiographic and radiographic 
evidence of enlargement of the right ventricle. 

3. A widely split second sound that does not 
vary with respiration. 

Thus the signs of a left-to-right shunt are com- 
mon to this and to the previous group, but the 
activity is at the parasternal area rather than at 
the apex. 

With this evidence alone one can be reasonably 
sure that an atrial septal defect is present, the only 
exception being partial anomalous pulmonary ven- 
ous drainage, which, however, is usually accom- 
panied by an atrial septal defect. The only diag- 
nostic problem is to determine the type of atrial 
septal defect and the presence of complicating 
lesions. 

The entities to be considered are: 

1. Atrial Septal Defect alone: (a) Secundum 
type; (b) Ostium primum; (c) Atrioventricularis 
communis. ; 

2. Complicated Atrial Septal Defect. 


1. ATRIAL SEPTAL DEFECT ALONE 


(a) Secundum type.—This, the common form of 
atrial septal defect, rarely causes symptonis under 
three years of age, and often produces little dis- 
ability until adult life. Pulmonary hypertension is 
rare in children. 
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The murmur is rarely heard before 6 to 12 
months of age. The electrocardiogram shows right 
ventricular hypertrophy and right axis deviation 
with clockwise rotation of the vector loop in the 
frontal plane. 

(b) Ostium primum.—This is a more severe lesion, 
but still does not cause pulmonary hypertension 
of systemic levels in infants. A systolic murmur 
at the apex, radiating to the axilla, and the electro- 
cardiographic changes of right ventricular hyper- 
trophy and left axis deviation raise suspicion of 
this lesion. The left axis deviation is not likely the 
result of mitral regurgitation, which may be 
present, but of displacement of the atrioventricular 
node by the defect. The vector loop in the frontal 
plane is counter-clockwise. 

The clinical and electrocardiographic picture of 
an ostium primum with pulmonary hypertension 
and cyanosis at rest may be mimicked by common 
atrium without pulmonary hypertension.t Cardiac 
catheterization is required. 

(c) Atrioventricularis communis.—Children with 
this lesion are seriously ill before two years of age, 
and usually die before they reach four years. 
Mongolism is frequent (30%). The pulmonary 
arterial pressure is often at systemic levels and 
cyanosis may occur when the child cries. 

The electrocardiogram in these patients resembles 
an ostium primum defect with right ventricular 
hypertrophy and left axis deviation and a counter- 
clockwise frontal plane vector loop. A_ systolic 
apical murmur is also present. 


2. COMPLICATED ATRIAL SEPTAL DEFECT 


As with ventricular septal defect, an attempt to 
discover complicating lesions must follow the clini- 
cal diagnosis of atrial septal defect. Again, the 
associated defect may arise in the aorta, the pul- 
monary circulation, or the cardiac septa. The find- 
ings indicative of the lesions are: 

(a) Atrial septal defect with patent ductus 
arteriosus.—In the absence of a continuous murmur 
a wide pulse pressure should arouse suspicion of 
this combination. Catheter studies confirm its 
presence. 

(b) Atrial septal defect with pulmonary hyper- 
tension.—A pulmonic closure that is increased in 
intensity or palpable, with less marked splitting 
of the second sound, suggests pulmonary hyper- 
tension. The splitting will still be fixed. 

(c) Atrial septal defect with pulmonic stenosis.— 
The presence of a thrill at the second left inter- 
space suggests an associated pulmonic stenosis, 
this being unusual in uncomplicated atrial septal 
defect. A decrease in the intensity of the pulmonic 
component of the second sound corroborates this 
suspicion, A basal systolic click that varies with 
respiration may also occur in this combination of 
lesions. Cardiac catheterization resolves the prob- 
lem. 

(d) Atrial septal defect with ventricular septal 
defect._The systolic murmur usually begins with 
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the first heart sound, but if the murmur is not 
diagnostic and there is no thrill at the third or 
fourth left interspace, the occurrence of some 
degree of left ventricular hypertrophy on the 
electrocardiogram will betray the presence of the 
ventricular septal defect, Usually a very active 
precordium with both left and right ventricular 
impulses is found and the heart is very large. 

(e) Partial anomalous pulmonary venous drain- 
age.—This abnormality usually involves the right 
pulmonary veins and, although it may occur alone, 
is commonly associated with a high posterior atrial 
septal defect. Differentiation from a secundum 
type atrial septal defect may be impossible, even 
at cardiac catheterization,. If the veins enter high 
in the superior vena cava or low in the inferior 
vena cava, an abnormal shadow on the radiograph 
and a step-up in oxygen saturation at these sites 
will establish the diagnosis. A dye study performed 
by differential injection of the right and left pul- 
monary arteries is also useful. 

(f) Sinus venosus defects._If some peripheral 
arterial unsaturation is present, the cause is not 
always severe pulmonary hypertension with a re- 
versed shunt through the atrial septal defect, but 
instead may be either a very high or a very low 
defect, where some of the caval drainage is direct- 
ed into the left atrium. Occasionally a prominence 
at the upper right cardiac border is noted on the 
radiograph in this condition. 

During cardiac catheterization injection of dye 
into the corresponding cava will show an early 
arterial appearance time as well as the usual tracing 
of a left-to-right shunt. The unusual combination 
of increased pulmonary arterial oxygen saturation, 
decreased peripheral arterial saturation, and a 
normal right ventricular pressure is present. 

In summary, a left-tg-right shunt with right 
ventricular hypertrophy aJone is almost always due 
to an atrial septal defect. As with the ventricular 
defects, one must then determine first the type of 
defect, and second the presence of complicating 
lesions, Ostium primum and atrioventricularis com- 
munis are betrayed by the presence of left axis 
deviation in the standard limb leads, a counter- 
clockwise vector in the frontal plane, and an apical 
systolic murmur. Of these two, atrioventricularis 
communis is a much more serious lesion and causes 
severe trouble in infancy with death by age four. 


COMBINED VENTRICULAR HYPERTROPHY WITH 
LeFt-To-RicgHt SHUNT 


In these patients intercostal activity and a force- 
ful impulse are present at both the parasternal and 
apical areas. Examination reveals all the clinical, 
radiographic, and electrocardiographic findings of 
pulmonary plethora and biventricular enlargement. 

There are only two groups: (1) ventricular septal 
defect and (2) pulmonary hypertension secondary 
to a left-to-right shunt arising from the aorta. 

1. Ventricular septal defect.—Cardiac enlarge- 
ment, biventricular hypertrophy, and a rocking 
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motion of the precordium indicate that the shunt 
is large. As always, after the diagnosis of ventricular 
septal defect has been established, a search must 
be made for any complicating lesion. 

2. Pulmonary hypertension secondary to left-to- 
right shunt.—A change of symptoms often accompa- 
nies the development of pulmonary hypertension: 
easy fatigability, because of a low fixed cardiac 
output, and cyanosis of either the central or peri- 
pheral type may appear. 

The murmur of the primary lesion becomes 
shorter and fainter or may even disappear. 

The character of the second heart sound may 


-vary, depending on the primary lesion, but in all 


cases the pulmonic component is increased in in- 
tensity. The second sound is split and fixed with 
atrial septal defect, single or closely split with 
a ventricular septal defect, and shows physiological 
splitting when associated with a patent ductus.® 


SUMMARY 


Patients with a left-to-right shunt may have left, 
right, or combined ventricular hypertrophy. The pres- 
ence of left ventricular hypertrophy indicates that the 
shunt is at the aortic isthmus, ascending aorta, sinus of 
Valsalva, or ventricular septum. 

A patent ductus is recognized by its continuous mur- 
mur, but must be differentiated from other causes of 
this murmur; an aorticopulmonary window by special 
studies; a truncus arteriosus by the young age and 
severe respiratory distress; and a sinus of Valsalva fistula 
by its sudden onset and location of the murmur. These 
lesions may, however, require special studies for their 
differentiation. In all of them a wide pulse pressure 
may be present. 

A ventricular septal defect is recognized by its mur- 
mur and thrill, but a careful examination for associated 
lesions must accompany the diagnosis. 

Right ventricular hypertrophy occurs with atrial sep- 
tal defect, alone or complicated. 

The secundum type and partial anomalous venous 
drainage are recognized by the lack of symptoms and 
the presence of right ventricular hypertrophy, right 
axis deviation, and a clockwise frontal plane vector loop; 
ostium primum and atrioventricularis communis have 
right ventricular hypertrophy, left axis deviation, and a 
counterclockwise frontal plane vector, as well as an 
apical systolic murmur. Of the latter two, atrioventricu- 
laris communis causes early severe symptoms, pulmon- 
ary hypertension, and death before four years. 

Complicating lesions must be searched for whenever 
the diagnosis of atrial septal defect is made. 

Combined ventricular hypertrophy denotes a ven- 
tricular septal defect, or a left-to-right shunt with sec- 
ondary pulmonary hypertension. 

The rocking motion of the precordium is character- 
istic of ventricular septal defect, while secondary pul- 
monary hypertension is recognized by the loud second 


sound and the radiographic and electrocardiographic 
changes. 
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PAROXYSMAL NOCTURNAL 
HEMOGLOBINURIA 


A REVIEW AND: REPORT 
OF AN UNUSUAL CASE* 


JAMES R. TOPP, M.D.,7 and 
GERALD D. HART, M.D., F.R.C.P.[C],£ 
Toronto 


PAROXYSMAL nocturnal hemoglobinuria (PNH) is 
a rare disease caused by an acquired defect of the 
red blood cell which makes it susceptible to hem- 
olysis by changes in the balance of plasma factors. 
The bouts of hemolysis tend to occur during sleep 
and may be spontaneous or precipitated by a 
variety of factors, The following article is a review 
of the literature and a report of a patient who 
had both classical and unusual features of the dis- 
ease. Included in the paper are acetylcholinester- 
ase and coagulation studies. 


HisToricAL REVIEW 


Strubing accurately described this disease as 
early as 1882 and made several important observa- 
tions and deductions, many of which were not in- 
vestigated again until 60 years later.! He postulated 
the concepts of defective red cells and intravas- 
cular hemolysis, and described hemoglobinuria 
and hemosiderinuria. In 1911, Van den Burgh 
demonstrated that the hemolytic process was due 
to the defective red cell and that the hemolytic 
mechanism in vitro was potentiated by carbonic 
acid, Marchiafava and Micheli described this dis- 
ease, to which their names have often been at- 
tached, in 1911 and 1928. Several papers during 
the 1930's described the common occurrence of 
venous thrombosis during the course of this dis- 
order. In 1937-1938, Jordan (Holland), Ham 
(U.S.A.) and Dacie (England) independently 
confirmed Van den Burgh’s findings, and Ham de- 
vised a diagnostic test based upon the relationship 
of acidity to the hemolysis in PNH. In 1950 Crosby 
and Dameshek? expressed the opinion that the 
abnormality of the red cells did not fully explain 
the mechanism of hemolysis and presented evi- 
dence that coagulation factors were also involved. 
-Crosby* devised a specific test for the disease based 
on the ability of thrombin to activate the hemolytic 
process. He also showed that artificial washing-out 
of carbon dioxide during sleep did not prevent 
hemolysis and suggested that an increased throm- 
bin activity may be responsible for nocturnal 
hemolysis. Matthes, Schubothe and Lindemann* 
demonstrated by electron microscopy in 1951 
an abnormal patchy appearance in the stroma of 
PNH red cells. This work could not be verified 
by Douglas and Eaton® in 1955, but Braunsteiner, 
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Gisinger and Pakesch® in 1956 found a definite 
difference in the structure of red cells in PNH 
compared with that of normal red cells or red cells - 
of persons with other types of anemia. Rodbard‘ 
was the first to suggest that the abnormal structure 
of the red cells was due to an abnormal pattern 
of the lipids in the surface lipoproteins, and Munn 
and Crosby’ presented further evidence of this. 
Leibetseder and Ahrens*® could not duplicate these 
findings. Hartmann demonstrated impaired acetyl- 
cholinesterase activity in the red cells of patients 
with PNH; in 1959 he and Auditore’® reported 
eight cases, all of whom had impaired acetylchol- 
inesterase activity, suggesting that the mainten- 
ance of the integrity of the red cells depended 
upon the acetylcholinesterase system. Recently, 
Metz et al,41 have demonstrated that the degree 
of suppression of erythrocyte acetylcholinesterase 
activity parallels the severity of this disease. 


CLINICAL AND LABORATORY FEATURES 


Incidence 


PNH is a rare disease. In 1953 Crosby? could 
find only 162 published reports, and at present 
there are still only slightly more than 200 cases 
to be found in the literature. Most cases occur in 
the third and fourth decades, but the disease has 
been observed in children less than five years of 
age and in a man of 72. 


Hemolysis 


The basic cause for the hemolysis in PNH is 
a defect in the red blood cells. This defect is not 
present in all of the patient’s blood cells, and crises 
tend to occur when abnormal cells accumulate; 
i.e. 15% of the red blood cells may be abnormal 
before a crisis and only 3% after a crisis. These 
abnormal cells are not spherocytes and do not 
show increased osmotic or mechanical fragility. 
Hemolysis depends on a heat labile, acid pH ser- 
um factor and other plasma factors which are 
still not fully understood, Crosby!* demonstrated 
two factors with hemolytic activity against PNH 
red cells and two factors which inhibited hemo- 
lysis. He felt that thrombin increased hemolysis 
by destroying one of the inhibitors, thus allowing 
hemolytic accelerators to act in an unrestricted 
way. However, the mechanism whereby thrombin 
accelerates hemolysis is still poorly understood. 

Clinically, the hemolysis in PNH fluctuates, 
tends to occur during sleep, and characteristically 
occurs in crises. The various factors which may 
precipitate a crisis are: infections, trauma, surgery, 
fatigue, emotional upsets, various drugs, certain 
articles of diet, and the plasma of transfused blood 
which may contain a factor destructive to the 
patient’s inhibitor factor. 


Hemoglobinemia and Hemoglobinuria 


In PNH, hemolysis is intravascular and does not 
occur in the reticuloendothelial system. Most if not 
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all of the red cells are destroyed in the blood 
stream, and their hemoglobin is released directly 
into the plasma, Hemoglobinuria occurs when the 
plasma concentration exceeds the renal threshold 
for hemoglobin. During sleep the hemolysis in PNH 
is accelerated, and if the plasma hemoglobin level 
rises above the renal threshold, nocturnal hemo- 
globinuria occurs. 


Hemosiderinuria 


A part of the plasma hemoglobin passes directly 
into the urine when the renal threshold is ex- 
ceeded. The normal threshold of 130 mg. % may 
fall to 50-100 mg. % in the presence of chronic 
hemoglobinemia. Also, the hemoglobin molecule 
is split in the renal epithelial cell into porphyrin, 
globin and iron, The porphyrin is returned to the 
blood as bilirubin or hematin, which is soon con- 
verted to methemalbumin. Some of the globin goes 
to the metabolic “protein pool” of the body and 
some goes to the urine, producing proteinuria. A 
part of the iron is converted to ferritin and re- 
turned to the iron pool; but some accumulates as 
a stainable pigment, hemosiderin, in the renal 
epithelial cells. When the epithelial cells become 
overladen, they may be discharged into the tubular 
lumen and carried into the urine. The identifica- 
tion of such cells in the urine is a presumptive 
diagnostic test for chronic hemoglobinemia. 


Blood Picture 


Patients with PNH have a varying degree of 
anemia but sometimes have a normal hemoglobin 
value. Crosby pointed out that the anemia de- 
pended on two factors—an abnormally short red 
cell life span and a relative deficiency of hemo- 
globin synthesis in the bone marrow; e.g. the mar- 
row may be able to achieve only twice the normal 
amount of hemoglobin production, whereas in 
other types of hemolytic anemia it may increase 
production sevenfold. Because of this latter factor 
the anemia may be out of proportion to the degree 
of hemolysis. However, the bone marrow nearly 
always appears hyperplastic, although cases have 
been reported with hypoplastic marrows. The re- 
ticulocyte count is often elevated but is usually 
not as high as one would expect with the degree 
of anemia. The blood smear rarely shows hypo- 
chromic cells despite the constant drain on the 
iron stores. Spherocytes are not seen. There is 
usually a leukopenia of less than 5000 cells per 
c.mm. This may account for the increased suscepti- 
bility to infections which occurs in persons with 
PNH. The polymorphonuclear leukocytes do not 
take an alkaline phosphatase stain. The platelet 
count is usually reduced, but purpura and hemor- 


rhages are rare. Crosby suggests that PNH leuko-* 


cytes and platelets may have a defect similar to 
that of the red cells and may also be susceptible 
to destructive factors in the plasima. 
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Thrombosis 


Thrombotic episodes are fairly common in PNH 
and usually occur at night, on the venous side of 
the circulation. The usual sites are the peripheral 
veins of the arms and legs, the portal system and 
the cerebral veins, The cause for thrombosis is un- 
known, but several explanations have been sug- 
gested (see “Discussion” ). 


Treatment 


Treatment of PNH is unsatisfactory. If the 
anemia is severe, transfusions of washed packed 
cells may be of benefit. Anticoagulants such as di- 
coumarol and heparin would theoretically be help- 
ful, but therapeutically have proved disappointing 
except in isolated cases, Adrenaline can cause 
an abrupt cessation of hemolysis in PNH, but this 
effect is short-lived and may be followed by hemo- 
globinuria. Corticosteroids have been of no value. 
Splenectomy is usually of no benefit. 


Prognosis 


This disease runs a course of remissions and ex- 
acerbations and is usually fatal in 10 years. 


CasE REPORT 


Mr. J.P. aged 55 years, an Italian labourer, was per- 
fectly well until November 1941, when, at age 37, he 
first became aware of increasing pallor, weakness and 
fatigue. Six months later he noticed that his urine 
was bright red and he also complained of urgency, 
frequency and dysuria. He was admitted to hospital 
where his hemoglobin was found to be 30% and his 
reticulocyte count 14%. However, no definite diag- 
nosis was made and he was treated with blood trans- 
fusions. The hematuria lasted for three weeks at that 
time and recurred three months later, at which time 
further transfusions were given. With each attack of 
red urine he had noticed a slight yellowish tint of the 
skin. 

This man was admitted to the Toronto General 
Hospital in September 1942. Physical examination at 
that time revealed mild jaundice and a slightly en- 
larged spleen. His urine was described as raspberry 
red in colour and was strongly positive for blood, but 
on microscopic examination no cells or casts could be 
seen. Its specific gravity ranged between 1.004 and 
1.010 and there was a trace to 2+ albuminuria. The 
hemoglobin was 60%, the red cell count was 3.1 mil- 
lion per c.mm., and the blood smear showed marked 
polychromasia. His indirect Van den Burgh was 3.2 
mg. %. 

The Donath-Landsteiner test was negative. Spec- 
troscopic examination of the serum revealed large 
amounts of pure hemoglobin, oxyhemoglobin and 
methemalbumin. Perseverance by Dr. W. R. Camp- 
bell of the Department of Medicine, Toronto General 
Hospital, led to the correct diagnosis at a time when 
very few cases of this disease had been reported. 

He was treated with iron and was also given sodium 
bicarbonate and sodium citrate at 4 a.m. each day. 
However, he continued to be anemic, felt weak and 
passed blood in his urine two or three mornings in 
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each week although his urine was clear in the even- 
ings. He was followed up in the outpatient department 
until March 1947. During this time the hemoglobin 
level varied between 35% and 56% but was rarely 
over 40%. He continued to have nocturnal hemo- 
globinuria and urinary frequency. His activities were 
markedly limited and he was unable to work. 


In 1947 the patient became very discouraged and 
felt that he was making no progress. His spleen had 
become moderately enlarged, but he was advised re- 
moval of it would not help his condition. However, he 
went to another hospital where splenectomy was per- 
formed. The only information about this that we could 
obtain was that the spleen weighed 1800 g. and 
showed an increase in reticulum, congestion and de- 
struction of red blood cells. Subsequently he improved 
greatly and was able to return to work, and for the 
next 12 years did not lose any time from work because 
of anemia or jaundice. However, each winter he 
noticed that he had frequent head colds during which 
he had red urine in the mornings. 


At work on September 21, 1959, he had a grand 
mal convulsion and was brought to the Toronto 
East General Hospital. He had sustained a _ large 
contusion on his right forehead. Skull radiographs were 
normal. Spinal fluid pressure was normal and the cere- 
brospinal fluid protein was 20 mg. %. The urine was 
dark red and contained 2+ albumin. On microscopic 
examination only a few red blood cells could be seen. 
There were many pus cells and granular casts in the 
urine, and hemosiderin-laden epithelial cells could be 
readily identified. At this time an independent diag- 
nosis of PNH was made without knowledge of his 
previous investigation. Subsequent investigation re- 
vealed that his hemoglobin was 68%, reticulocyte count 
6%, leukocyte count 12,250 per c.mm., erythrocyte 
count 2.75 million per c.mm., and platelets 300,000 
per c.mm. His blood smear showed target cells and 
Howell-Jolly bodies. The indirect Van den Burgh value 
was 10.8 mg. %. His Coombs’ test was negative, as was 
the test for cold agglutinins. The bone marrow was 
hypercellular. The serum non-protein nitrogen level and 
an intravenous pyelogram were normal. A urine culture 
grew Aerobacter aerogenes. 


The results of Ham’s test for acid hemolysis are 
shown in Table I. The. test was carried out with five 
different fresh normal sera. This procedure was fol- 
lowed because normal sera vary in their ability to 
hemolyze PNH cells. This has accounted for some 
false negative tests in known cases of this disease. 
Each test showed increased hemolysis of the patient’s 
cells as compared to a normal control when mixed 
with acidified serum. This finding is considered diag- 
nostic of PNH. 

Acetylcholinesterase studies were performed on the 
blood of the patient and members of his family. The 
average of several determinations of the acetylcholin- 
esterase content of the patient’s erythrocytes was de- 
finitely low compared to determinations on a control 
group. The serum acetylcholinesterase was normal, al- 
though slightly below average. The erythrocyte ace- 
tylcholinesterase determinations on the blood of five 
members of the patient’s family were low compared 
to the control group, but the differences were not 
statistically significant. 


Results of coagulation studies are shown in Tables 
II and III; the references refer to the methods used. 
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TABLE I.—Ham’s Acip Serum Test: Test CARRIED OvT 
Usine Five DIFFERENT FRESH NoRMAL SERA. 


50% cells . 








50% cells neg. 

Sera patient control 
8 OS a ee ee eee — -—— 
I  Sfaie. os che es sta +++ — 
Inact. and acidified............. == — 
Cee Te oie eo whe ewacc ei _- —- 
NE hee ls oer oe as ++ — 
Inact. and acidified ............ — = 
EE PE renee en ereree — — 
I ay 8 32. oh oi sas al a 4. “= 
Inact. and acidified............. -- — 
A EEE EE ree — — 
08a aa, oscar la casa “+ te = 


Inact. and acidified............. _— —- 
RCN os eg a Si a rs a — 

NII A pte ak aka os —- 

Inact. and acidified -- — 


Result: Ham’s test for PNH—positive. 


The clotting time*® was prolonged and the pro- 
thrombin consumption test2> was abnormal. The pro- 
thrombin time?® and Russell viper venom time** were 
normal. The platelet count? was elevated and the 
platelet adhesiveness?® was increased. The thrombo- 
plastin generation test was abnormal, showing a defect 
in both the Al(OH).-treated plasma and the serum. 


TABLE II.—CoaGuLation SrupiEs 














Patient Normal 
I a i ls 48 min. 12 min. 
a 15 see. 15 sec. 
Prothrombin consumption test....... 14.5 sec. over 20 sec. 
Russell viper venom time........... 12. sec. 12 sec. 
a ee 420,000 200,000 to 
300,000 
Platelet adhesive index............. 1.37 1.08 


The patient’s convulsions were controlled with 
phenobarbital and diphenylhydantoin (Dilantin). The 
hemoglobin spontaneously rose to 82% and the Van 
den Burgh value fell to normal. About one week after 
admission the urine appeared grossly clear although 
the benzidine test was still positive. He was discharged 
five weeks after admission feeling quite well, and was 
advised to continue taking anticonvulsant medication 
as well as a maintenance dose of sulfisoxazole 
(Gantrisin) . 


TABLE III.—Turompop.uastiIn GENERATION TEST 


Incubation time—min. 


1 2 3 4 


Clotting time—sec. 


~~ 


Normal Al(OH); plasma 
+ Normal serum 

+ Extract (brain)....... 60 14 10 10 10 
Patient’s Al(OH); plasma 

+ Normal serum 

+ Extract (brain)....... 60 60 25 13.5 13.5 
Normal Al(OH); plasma 


+ Patient’s serum 

+ Extract (brain)....... 60 60 60 28 19 
Patient’s Al(OH); plasma 

+ Patient’s serum 

+ Extract (brain)....... 60 60 60 30 24 
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About one month later he was readmitted in status 
epilepticus, apparently because he had discontinued 
the anticonvulsant drug. His hemoglobin was 65% 
and hemoglobin was present in all urine specimens. 
Convulsions were again easily controlled but it was 
noted that the patient had become moderately de- 
pressed. He refused to stay in hospital for further 
investigation. However, following discharge he became 
more depressed and inactive, lay completely immobile 
for days at a time, and ate and drank very little. He 
had to be admitted again on January 6, 1960. 





Fig. 1.—Section of kidney; 


iron stain (xX 722). 


On examination he was lying perfectly still with 
an apathetic appearance and vacant stare. He was 
disoriented in time and would say only a few words. 
His general physical and neurological examinations 
were normal. His hemoglobin was 68% and the Van 
den Burgh was normal. The urine was dark red as 
before. The spinal fluid was clear with a normal cell 
count, but the spinal fluid.protein was now elevated 
to 130 mg. %. While in hospital he gradually deterior- 
ated and remained in a withdrawn depressed state. He 
slowly developed a right hemiplegia. An electroen- 
cephalogram showed evidence of a deep left-sided 
parasaggital lesion. It was felt at the time that these 
findings could be explained on the basis of cerebral 
thrombosis. He was given dextran, which has been 
said to counteract the thrombotic tendency in PNH; 
however, it had no effect on the progression of his hemi- 
plegia. Five days before his death on January 25, 1960, 
he was noted to have early papilledema and, finally, 
at postmortem examination an astrocytoma was dis- 
covered in the left frontal lobe. 


Grossly the kidneys were unremarkable. Sections of 
the kidneys (Fig. 1) showed a very striking and wide- 
spread deposition of hemosiderin pigment, mainly in 
the convoluted tubules, rarely in the collecting tubules. 
In many of the tubules the pigment was so dense that 
the lining cells were obliterated. Considerable quantities 
of hemosiderin were present within the tubular cells as 
well as in the lumina. There was no evidence of in- 
flammatory reaction in or around the areas of hemo- 


siderin deposits, and in the areas where the tubules 


were devoid of pigment the cells appeared perfectly 
normal. The glomeruli and blood vessels were perfectly 
normal. Many small collections of lymphocytes were 
scattered in a haphazard manner throughout the cortex. 
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DIsCUSSION 


This case showed the unusual feature of im- 
provement after splenectomy. Many forms of hemo- 
lytic disease are accompanied by an enlarged 
spleen and pathological evidence that much of the 
hemolysis occurs here; but in PNH the hemolysis 
is intravascular and the spleen is usually not en- 
larged or only slightly enlarged. It may enlarge 
somewhat during hemolytic crises or after many 
transfusions. In 1953 Crosby’! found in a review 
of the literature that splenectomy had been per- 
formed on 34 patients. Eight of these died im- 
mediately and most showed no improvement. 
However, Crosby did observe that an exceptional 
patient with a very large spleen may sometimes be 
helped. Donati'® reported the case of a patient 
who was much improved after removal of a 2000 
g. spleen. However, Fairley'‘ reported in another 
case, that removal of a “greatly enlarged” spleen 
did not help. Other cases having benefited from 
splenectomy have been described.’*** Crosby 
warned that improvement may coincide with a 
natural remission, and strongly advised against 
splenectomy. Two of his patients studied over a 
10-year period had fewer attacks of hemolysis. This 
spontaneous improvement was accompanied by 
increasing resistance of their red cells to the action 
of acidified serum, Dacie'*: ** reported the case of 
a patient who had a complete remission of the dis- 
ease accompanied by a negative Ham’s test. Our 
patient had a positive Ham’s test, indicating per- 
haps that his improvement was not spontaneous but 
rather a definite result of splenectomy. During the 
five years preceding splenectomy he was almost 
completely incapacitated, his hemoglobin remaining 
in the neighbourhood of 35 to 40%. After splenecto- 
my he felt greatly improved and went to work as a 
labourer, and reported that he was not absent from 
work for the next 12 years. It is unfortunate that at 
the time of splenectomy complete hematological 
studies were not done to rule out other coexistent 
hemolytic factors, During the period that he was 
under our observation his hemoglobin did not fall 
below 60% and he did not require transfusion, At 
operation in 1947 his spleen weighed 1800 g. It is 
difficult to explain this enlargement, but this case 
supports the statement that PNH patients who have 
markedly enlarged spleens may be helped by 
splenectomy. 

The abnormal coagulation mechanism was of 
interest, The defect was in thromboplastin genera- 
tion and seemed to be a combined defect being 
present in both the Al(OH),-treated plasma and 
serum. In some respects this resembled the defect 
seen in the plasma thromboplastin antecedent 
(PTA) syndrome. It is possible that stimulation of 
the clotting mechanism could lead to the pattern 
manifested by this patient. A material released 
from red cells has been found to accelerate the final 
stages of clotting.** However, the clotting defect 
could also be due to some factor in the PNH mecha- 
nism, It has long been recognized that the PNH 
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system and blood clotting are closely integrated." 
In these patients the platelets, although usually 
reduced in number, have an increased tendency to 
agglutinate.'* It has been shown that increased 
platelet adhesiveness is associated with shortened 
platelet survival and increased platelet turnover.”® 
Increased platelet adhesiveness was demonstrated 
in this patient. Crosby postulates that the platelets 
may possess the same lesion as the red cells, thus 
rendering them liable to injury by the PNH hemo- 
lytic enzymes, The injured platelets produce 
thromboplastin and finally thrombin. This may in- 
crease the tendency towards thrombosis and at 
the same time increase hemolysis, thus creating a 
vicious circle, All of the changes may be related to 
a primary fault in the red cell, One might also 
speculate that, with the increased venous stasis 
and pressure on. the intima of the vessels of the 
extremities at rest, a simultaneous release of minute 
amounts of tissue thromboplastin may occur which 
might activate the clotting system and produce 
thrombin which would attack the sensitive PNH 
cells. 

On the basis of the urinary findings of albumin- 
uria, pus cells, granular casts, a positive urine 
culture and low specific gravity, a diagnosis of 
chronic pyelonephritis was made in this case. How- 
ever, autopsy showed no evidence of this. Crosby 
points out that in spite of the development of 
marked hemosiderosis of the kidney, renal function 
usually remains normal. Proteinuria is usually 
caused by globin in the urine, and pyelonephritis 
is not a usual accompaniment of the disease. 

The postmortem examination showed a great 
quantity of hemosiderin in the kidney tubules and 
tubular cells, but no hemosiderin in other organs. 
The deposition of hemosiderin in the kidney and 
its discharge into the urine is a mechanism which 
protects the patient against the development of 
hemochromatosis in other organs. Generalized 
hemosiderosis has been reported in only one case 
and it appeared to be the result of 280 blood trans- 
fusions over a seven-year period.® 

Our patient had a white blood count of 12,000 
cells per c.mm. and platelet counts between 300,000 
and 420,000 per c.mm, These findings are contrary 
to the usual leukopenia and thrombocytopenia 
found in patients with PNH but may have repre- 
sented a post-splenectomy leukocytosis and throm- 
bocytosis, 

Our patient had generalized convulsions, patho- 
logical depression and slow development of 
hemiplegia. The postmortem examination proved 
that these findings were caused by an astrocytoma, 
but during life we felt that they could be explained 
on the basis of cerebral thrombosis, which is a com- 
monly recognized occurrence in PNH. Hemiplegia 
has been frequently described, but convulsive 
seizures and depression have been reported in only 
a few cases. 

The patient’s erythrocytes had a low activity of 
acetylcholinesterase, This observation confirms 
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data which have appeared in the literature.®!! The 
patient's serum had an activity of serum cholin- 


esterase which was slightly below average but 
within normal limits. 


SUMMARY 


A review of the literature on paroxysmal nocturnal 
hemoglobinuria is presented, followed by the descrip- 
tion of a patient who was incapacitated by this disease 
but had a 12-year remission following splenectomy. 
Death was due to a cerebral tumour, the symptoms of 
which were thought to be due to complicating cerebral 
thrombosis. The erythrocyte acetylcholinesterase ac- 
tivity was reduced. Coagulation studies showed an 
activated clotting system. 


The authors wish to thank Dr. J. F. Mustard, Sunny- 
brook (D.V.A.) Hospital, for performing the coagulation 
studies; Dr. Werner Kalow, Department of Pharmacology, 
University of Toronto, for performing the acetylcholin- 
esterase estimations; and Dr. J. Crookston, Toronto General 
Hospital, for performing the Ham’s acid serum test. 
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PAGES OUT OF THE PAST: FROM THE 
JOURNAL OF FIFTY YEARS AGO 


Quite apart from the interests of any given manufacturer, 
it is important to the profession to know the truth about 
any new preparation, since, whether we like it or not, the 
filling of prescriptions has passed into the hands of manu- 
facturers; and the druggist who used to compound with the 
familiar mortar and pestle, is now merely an agent for 
dispensing the finished article, with which he is furnished. 
It is also to the interest of the profession, which is always 
identical with that of the patient, to hear, and really know, 
of any new setting.—Editorial, Canad. M. A. J., 1: 1210, 
1911. 
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SPECIAL 


CANCER REGISTRATION IN THE 
WESTERN REGION OF SCOTLAND* 


THOMAS ANDERSON, M.D., F.R.C.P.( Edin. ), 
F.R.F.P.S.(Glas.),+ Glasgow, Scotland 


As THE advances in medical skills of one period of 
time solve certain problems, others emerge to take 
their place. The medical and social improvements 
of the past fifty years have had the effect of in- 
creasing the age of the population, so that in many 
countries there have been two natural consequences 
—an increase in the amount of cancer and an in- 
creasing demand for the care and maintenance of 
the frail or sick elderly persons. The purpose of the 
present paper is to describe the successful intro- 
duction of a scheme of. cancer registration in Scot- 
land and its application in one region of that 
country, 


The registration of cancers of certain types is, of 
course, not new. For example, at the end of the 
19th century epitheliomas due to tar, pitch, soot, 
etc., were made notifiable in England and Wales. 
In 1908 attempts were made by different methods 
to introduce registration of all new cancers in 
Norway and Denmark, but despite prolonged en- 
deavour the methods used were regarded either 
as inadequate or as supplying information which 
only portrayed a part of the problem. More recent- 
ly, in 1952, Norway returned to the attack and 
introduced a scheme of compulsory notification. 
Massachusetts, in 1927, introduced a scheme of 
registration and this has, been followed by similar 
schemes in other states. New York State has made 
cancer compulsorily notifiable since 1940, In 1945, 
the Minister of Health introduced a voluntary 
scheme in England and Wales based on the Hospi- 
tal Regions. Starting in a comparatively small way, 
this scheme has steadily expanded as it has been 
taken up by an increasing number of the Boards. 

Such methods of voluntary or compulsory notifi- 
cation have not been without their critics—usually 
doctors who have continued to see medicine more 
in its personal and human doctor-patient relation- 
ship and resented the intrusion of the statistician. 
For them the problems are, quite simply, early 
diagnosis and more effective treatment, and they 
cannot see that the accumulation of masses of 
figures can make much contribution. Further, the 
registration of a chronic disease demands long-term 
interest—and it may be that there is a group re- 
action among older doctors against facing the un- 
pleasant statistics of long-term follow-up. However, 
it is worth reminding such critics that an essential 
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preliminary to the understanding of any problem 
is an appreciation of its magnitude; even in making 
a new suit, measurement must precede the cutting 
of the cloth, It is undoubtedly true that the struc- 
ture of our knowledge of the behaviour of infectious 
disease is based on the introduction of compulsory 
notification in the late nineteenth century—and it 
is perhaps salutary to recall that this measure, now 
accepted by all, was not without its stalwart op- 


‘ponents at that time. Thus it would seem most 


reasonable to aver that if proper arrangements are 
to be made for the organization of medical care 
in all its aspects, the compilation of accurate in- 
formation by some method of registration is an 
essential. In medicine today sickness of any kind 
must be seen as both a personal and a community 
concern, a matter which must infer a background 
of epidemiological research. 

For the doctor, trained in Glasgow and a student 
at the end of the reign (for surely that is a reason- 
able description) of Sir William Macewen, it is 
interesting to record that, eighty years ago, Sir 
William made repeated and emphatic contributions 
to the pages of the Glasgow Medical Journal, asking 
for a more enlightened outlook on the dark subject 
of malignant disease, His plea then was for a 
willingness té use any means available—including 
those of the statistical method and of the follow-up 
—in an attempt to obtain the basic information 
which would assist in determining the most promis- 
ing forms of treatment. This called for the closest 
collaboration of many different doctors, and at that 
time he stressed the clinician and the pathologist. 
Macewen could hardly be expected to foresee that 
within a hundred years this collaboration must in- 
clude bacteriologist and virologist, biochemist and 
physicist, and indeed the biologist as well. 

Part of the machinery of the National Health 
Service in Scotland is a Central Health Services 
Council. This Committee is constituted under the 
Health Services Act and is charged with advising 
the Secretary of State on any matters relating to 
the efficiency and conduct of the various aspects— 
hospital, practitioner or public health—of the 
national service. Its membership is composed of 
doctors and laymen, and it carries out its remit in 
the main by the formation of subcommittees 
charged with the study of various problems—prob- 
lems which they may be asked to study (from 
below, as it were) for the doctors or laymen at 
the receiving end of the service, or from above 
by requests from the Secretary of State or his staff 
in the Department of Health. 

It was as the result of the study of the problem 
by one of these subcommittees during the period 
1953-55 that the Secretary of State decided in 1957 
that a system of registration should be instituted 
on a national scale. (It should be interpolated that 
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there were, of course, before this date other forms 
of registration, usually privately instituted by indi- 
vidual hospitals or radiotherapy institutions. These, 
however, depended more on individual initiative 
and were not necessarily inclusive even on a 
regional basis, As has already been explained, a 
registration scheme had been begun in England 
and Wales in 1945 under the encouragement of the 
Ministry of Health). 

In Scotland the scheme adopted placed the re- 
sponsibility for the organization of the registration 
scheme on the five Hospital Regions into which 
the country is divided, A Central Cancer Commit- 
tee was set up in Edinburgh to deal with the 
problems which were bound to arise and to ensure 
that similar methods were adopted throughout. 

In each Region a Regional Cancer Committee 
was set up. This-is an entirely medical committee 
and its membership is representative of all those 
who are concerned with cancer—radiotherapists, 
physicists, pathologists, clinical specialists and re- 
search workers, There is also a representative of the 
general practitioners and of the medical officer of 
health. This committee employs for administrative 
purposes one doctor (part-time) who acts as medi- 
cal registrar, one statistical and records officer and 
two clerkesses. The scheme was outlined by letter 
to every qualified medical practitioner in the region 
during the early part of 1958 and was begun 
formally on July 1, 1958. 


RECORDING METHODS 


Records are based on two cards, (1) the Regis- 
tration Card and (2) the Case Abstract Card. The 
detailed arrangements for filling the cards are con- 
tained in a booklet which is readily available to 
all doctors—in hospital and in general practice. It 
is, of course, natural that the greatest emphasis 
is on the hospitals, for it is considered that nearly 
all cancers appear at hospital at some time in their 
progress. The Registration Card records quite 
simply the essential details which will suffice for 
the identification of the patient and as a rule is 
filled in by the hospital records officer. This card 
has three main functions: to identify duplicate 
registrations, to ensure that an abstract card is sub- 
. mitted, and to record the movements of abstract 
cards, The Case Abstract Card is a more detailed 
account which contains five categories of informa- 


1. Personal information about the patient. 

2. Information about the cancer and its type. 
3. Detail of interval before treatment. 

4. Methods of treatment adopted. 

5. Period of survival. 


This card is completed one year after the Regis- 
tration Card and may be filled up in part by the 
hospital records officer from details in*the case 
record, but, as may be, imagined, calls for the 
co-operation of the clinician for the special details. 
This card, on receipt by the Regional Registry, is 
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checked for completeness, (The delay of one year 
in completion of the abstract has two advantages: 
it allows time for the diagnosis to be more firmly 
established and it means that the state of the pa- 
tient at the first anniversary may be inserted at the 
same time.) These cards are then sent to a central 
Scottish office which processes the information. 
This results in some delay before information can 
be collected and analyzed, for it means that the 
1958 Abstract Cards do not reach the Central Office 
until May 1960, with the first anniversary com- 
pleted, With a disease such as cancer it is difficult 
to see how to overcome this time lag. 


The Abstract Card is again used for follow-up 
on the second, third, fourth, fifth, sixth, tenth and 
fifteenth anniversaries. 


It should be explained that this is a voluntary 
scheme and that so far there has been no compul- 
sion on the doctor to co-operate, nor has he re- 
ceived any fee for the registration. It is true that, 
as with all innovations, there was much initial 
criticism. A rather salty editorial in the Scottish 
Medical Journal was headed “Cancer Control by 
Committee”.> But this was later balanced by an 
informative article in the same journal by Professor 
Robert McWhirter® which listed the advantages 
to be obtained. And the situation now is that we 
estimate that we are receiving registration cards 
on some 90% of patients with cancer. 


STAFFING AND Costs 


It is exceedingly difficult to make a real estimate 
of the cost of the scheme. In the Western Region 
the central staff, for a population of just under 
3,000,000, is at present small, but expansion will 
be required as the scheme grows. The machining 
of cards is undertaken centrally and probably 
represents a small part of the work of an office 
which is engaged on the machining of a great mass 
of other statistical material, Our biggest initial 
difficulty indeed was at hospital level, for the intro- 
duction of the scheme disclosed the fact that in 
many of the non-teaching hospitals the records 
office had not been regarded as a major hospital 
department and had been starved of funds. There 
can be no doubt that an important secondary 
effect of the introduction of the scheme has been 
that hospital boards have been forced to review 
the maintenance of hospital records, with a result- 
ing great improvement, One writer, however, has 
estimated that the cost of registration and follow- 
up is approximately 13/- per case. 


INFORMATION ALREADY AVAILABLE 


It is yet too soon to analyze the material in detail. 
But information is now available for the first time 
on such aspects as the age and sex distribution of 
the different types of cancer occurring in the 
Region. Table I, for example, shows the incidence 
rates, based on the first 7667 cases registered, of 
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TABLE I.—Rares per 100,000 or THE PoPpuULATION OF 
CANCER IN THE WESTERN REGION OF SCOTLAND 
REGISTRATIONS JULY 1, 1958 - NovEMBER 30, 1959 


i ~ Rates per 100,000 
Male 








Female 





Age group Total 
7 ee ee eee 9 10 9 
Eee aces heeds Skin © 6 5 6 
EEE ae eee 14 13 14 
iad cen ce ceeusews 20 37 29 
Re Erg hsie sic bits Seats ees 81 128 105 
teks esac ws Sinn Stain 270 276 273 
Nd teh ais Wiaacain: vaebiiaiai 724 455 575 
EES rere eee 952 676 798 
PENS hk Sr chee ames 1112 770 916 
ia bestia te aeeniige 1258 700 887 


cancer of all types per 100,000 of the population 
arranged by age and sex. 

Table II draws attention to the prime place 
occupied by cancers of the digestive, respiratory 
and genital systems and of the breast, which to- 
gether comprise 71% of the total. This is not new 
information, of course, but the compilation of such 
figures by areas, regions and countries will certainly 
encourage important comparisons. 


TABLE II.—IncipENcE Rates PER 100,000 or CANCERS IN 
DIFFERENT SITES 
REGISTRATIONS JULY 1, 1958 - NovEMBER 30, 1959 


Rates per 100,000 








Site Male Female Total 
Buccal cavity............ 8.3 4.6 6.4 
Digestive system......... 52.0 43.8 47.8 
Respiratory system....... 67.8 ce. 38.6 
Genital organs........... 12.8 38.1 25.9 
SEAN crus oa beae 0.3 39.8 20.9 
Urinary system.......... 17.4 7.1 12.0 
Nervous system.......... 2.9 2.0 2.3 
Lymphatic and hematopoietic 

Nd Wiss aw iv ee ard vn 8.7 4.8 6.7 
ere 19.1 16.5 17.8 
Other neoplasms......... 9.7 9.6 9.6 

ee ach ti ees 199 178 188 


Because of the interest that attaches at present 
to cancer of the respiratory system, Table III shows 
the rates by age and sex in the Western Region. 


TABLE III.—IncipEnceE Rates IN THE WESTERN REGION OF 
CANCER OF THE RESPIRATORY SYSTEM 
REGISTRATIONS JULY 1, 1958 - NovEMBER 30, 1959 


Rate per 100,000 of population 














Age group Ratio male 
(years) Male Female Total to female 
35 - 44 29.2 8.9 18.7 3.28 
45 - 54 126.6 20.4 70.9 6.21 
55 - 64 325.8 36.6 165.5 8.90 
65 - 74 260.1 42.0 139.0 6.19 
75 - 84 153.6 27.8 81.6 5.53 


Lunc CANCER 


The figures portrayed in Table III draw attention. 
to the regional incidence of lung cancer. There is 
ground for believing that Britain has the highest 
death rate from lung cancer in the world. Glasgow 
has the distinction of having an especially heavy 
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mortality, even for Britain. Although Glasgow’s 
population is just about one-fifth of that of Scot- 
land, it supplies about one-third of the deaths. 
Thus, in 1957, there were 2081 deaths in Scotland, 
of which 617 occurred in the City of Glasgow. 
Now it is correct to say that Glasgow has also a 
high incidence of respiratory disease such as acute 
pneumonia, tuberculosis and chronic bronchitis. 
And, although Glasgow may take pride in some of 
its attributes, there is general agreement that it 
would probably rank as the city with the dirtiest 
atmosphere. This may be related to the concen- 
tration in and around it of heavy engineering, 
coal and steel industrial establishments combined 
with a domestic population living in large tene- 
ments and dependent on open coal fires for heating 
purposes, To this must now be added the contami- 
nation produced by public and private motor 
vehicles. Personal smoking habits do not seem to 
differ very much from those of other cities, but 
the compulsiveness of the smoking habit is un- 
doubtedly strong. The Medical Officer of Health 
of Edinburgh carried out a most intensive anti- 
smoking campaign last year, with an entire lack 
of success. Nonetheless the gradual compilation 
of exact statistics from different cities and regions 
may make some contribution to defining the rela- 
tive importance of different factors. 


In 1957, Glasgow conducted a mass radio- 
graphy campaign; nearly 715,000 persons were 
examined radiographically. Although the campaign 
was focused upon the discovery of tuberculosis, the 
radiograph unmasked 189 cases of bronchial carci- 
noma. The following figures show the fate of a 
group of these cases observed in one clinical unit 
compared with a matched control group referred 
to the clinic by general practitioners. 


Referred by 





Discovered by general 
mass campaign practitioners 
De ira eda ed olay 48 48 
No symptoms of illness. .... 12 0 
Considered suitable for 
er er 23 12 
Survivors after 30 months 
treated surgically........ 8 5 
Survivors after 30 months 
among those not considered 
suitable for surgery....... 0 0 


This represents an unpromising picture. Clearly, 
to await referral by the general practitioner be- 
cause of the occurrence of symptoms means that 
the cancer is generally too far advanced for surgi- 
cal treatment, But even when the patient is dis- 
covered more or less accidentally, the results of 
operation are not encouraging. 


Diagnosis before symptoms arise is a formidable 
process if it is to depend upon frequent radio- 
graphy of the selected group, say, of men over 45 
years, In the mass radiography campaign there 
was a distinct fall-off in the presentation of older 
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people—especially over 65 years, But one does not 
foresee the average Scot regarding too seriously 
his annual check-up in this way. The sturdy inde- 
pendence of the Scot—so admirable as an attribute 
of the pioneer—tends to make him an unwilling 
accepter of plans even for his own good which 
demand active participation. 

It would seem that an attack upon the known 
producers of lung cancer would prove at least as 
effective. I have already indicated, however, that 
a well-planned campaign against smoking carried 
out in Edinburgh achieved no success. In this re- 
spect there is need to find some expressive way 
of communicating with youth and stopping the 
formation of the habit. Scottish townspeople com- 
plain about smoke and dirt much in the same way 
as they complain about the weather. There is al- 
most a sense of-inverted pride that their constitu- 
tions are especially capable of withstanding its 
rigours. Smokeless zones are now defined, and the 
Local Authority in Glasgow is doing—by Glasgow 
standards—an excellent job in slowly freeing the 
city of noxious industrial and domestic smoke. 
Much remains to be done. 


OTHER FUNCTIONS OF THE REGIONAL CANCER 
COMMITTEE 


Although the primary responsibility of the Re- 
gional Cancer Committee was the operation of the 
registration scheme, it was probably natural that 
it should become the forum for the discussion of 
a aumber of other relevant matters. 


(a) Cancer Education 


Scotland is still far behind in the question of 
the education of the public regarding cancer. In 
the light of experience such as that reported from 
Canada in 1958,* it might be said that any propa- 
ganda that exists is primitive for it does not really 
succeed in reducing the fear of cancer or increas- 
ing the confidence of the public in the usefulness 
of treatment, There is, I think it would be fair to 
say, antagonism to such education by many doctors 
—antagonism based, I suspect, upon a gross mis- 
understanding of what such education is intended 
to achieve. In the Manchester area, the Committee 
’ on Cancer has pioneered a scheme, and a series 
of papers has left no doubt of its success during 
the first three years—and has shown indeed that 
many of the fears voiced by doctors are groundless.® 

One recalls that it is but a few years ago when 
every student was made to avoid the use of the 
term “tuberculosis” before the patient. Nowadays, 
for myself, I try to encourage the class always to 
speak of it openly—and to emphasize that accept- 
ance of the presence of the disease is a first step 
towards securing early diagnosis. In cancer educa- 
tion the medical profession in Scotland is illogical 
in its attitude and adds point to a sentence in a 
recent Lancet editorial. “The suspicion grows that 
on this subject our profession is lagging behind 
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public opinion instead of leading it.” But, if that 
is true, then there is no doubt that a first step in 
the process must be the improvement of medical . 
education in this field both at the undergraduate 
and postgraduate. level. An important aspect of the 
work of the Regional Committee must be the con- 
tinued enlargement of the knowledge of the prac- 
tising doctor in this respect. To this end we are 
now preparing our first Annual Report on the posi- 
tion as at December 31, 1960, and it is intended 
that this will continue into the future and become 
an educational force for the doctors in the region, 
to all of whom it will be distributed. I hope that 
the Regional Committee will embark upon further 
medical educational work. 


(b) Availability of Statistics 


As the Registry gets fully into operational order 
it is essential that the figures should be readily 
available. As examples of this, it should be pos- 
sible to abstract easily the information for individ- 
ual general practitioners and for individual con- 
sultants. Medical officers of health must look to 
the Registry to give the kind of information which 
will permit the comparison of district with district 
so far as incidence is concerned, That such com- 
parisons are important can be demonstrated by 
comparing the occurrence of leukemia in different 
parts of Scotland, Court Brown and Doll? have 
reported the following figures for the four main 
Scottish Cities: 





Standardized 


mortality ratio Aberdeen Edinburgh Dundee Glasgow 





Acute leukemia..... 161 113 95 94 
Chronic 

myeloid leukemia. 142 113 103 80 
Chronic lymphatic 

leukemia ........ 117 154 125 80 


Standardized death- 
rate from acute leu- 
kemia and chronic 
myeloid leukemia 
per million persons 
OP Oy se hicee 46 33 29 26 


These workers have been unable so far to ex- 
plain the differences, and have wondered if it is 
simply a question of better ascertainment in Aber- 
deen and Edinburgh. Background radiation is in 
fact higher in Aberdeen, but in the light of exist- 
ing knowledge of the effect of such radiation it 
is considered unlikely that this is the explanation. 
But the need for exact statistics of the occurrence 
of different forms of cancer is undoubtedly empha- 
sized by such findings. It is just as desirable that 
cancer rates should be compared between differ- 
ent regions as that each medical officer of health 
should be able to compare the incidence of tuber- 
culosis or other infectious disease. 


Information regarding such features as time-lag 
between first symptoms and beginning treatment, 
family histories, and treatment by different meth- 
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ods are all subjects which demand attention not 
only because of their own interest, but also to per- 
mit comparisons of different areas, regions and 
countries, And, lastly, the registration scheme will 
benefit the individual cancer patient, partly by en- 
suring his rigorous follow-up, but also because 
the analysis of existing treatment and of treatments 
still to be discovered will be available more quick- 
ly on a large scale. 


(ec) Early Diagnosis 

It would be wrong if I were to conclude with- 
out reference to the use of exfoliative cytology as 
a means of early diagnosis. This subject has been 
discussed at many of our meetings without, as yet, 
the enunciation of a regional policy. As one would 
expect, most of the pathologists have experience 
of it and the professorial departments have been 
engaged on a study of the subject for some years. 
But, in most cases, the centre engaged on the work 
has confined itself to the examination of a selected 
group of persons—usually drawn from the wards 
or outpatient departments of a particular physician 
or surgeon specially interested, In one area of the 
region, including and surrounding the county town 
of Dumfries, owing to the energies of the patho- 
logist, Dr. Agnes L, Scott, and the gynecologist, 
Dr. J. Bruce Dewar, a fairly comprehensive scheme 
was put in operation in 1953 and now covers all 
new female out-patients and all who have not 
attended for over one year. This is, however, a 
fairly small circumscribed, mainly rural, area, 
under the charge of a single pathology department, 
and although the pathologist particularly deserves 
great praise for her energies and enthusiasm, it 
is not unfair to say that the conditions there are 
somewhat unlike those pertaining in the more 
busily populated areas in-the region where there 
is a multiplicity of pathologists. Dr. Scott has pro- 
vided me with the following figures:* 


RATE OF DETECTION OF NEW CASES OF CANCER OF THE CERVIX 





Per 1000 
2.0 Manchester (Langley) 
3.5 Birmingham (McLaren) 
4.6 Dumfries (Scott) 

10.0 Edinburgh (Anderson) 
12.0 Newcastle (Way) 

15.0 Edinburgh (G.P. Survey) 


DuMFRIEs AND GALLoway, 1955 - 1959 


RIED Neo Aas is tar ee Ne a ee al tL 5072 
IN I ne Lic ewes plows DEMO 23 
I 6 
eee NS 2.6/1000 
Absolute detection rate....................... 1.2/1000 


Professor Ian Donald, working in conjunction 
with Dr, Marie Grant,* who is responsible for the 
cytological examinations, has reported to the Can- 
cer Committee that 2739 new gynecological out- 
patients were screened and, after exclusion of cases 
which would have been diagnosed by other meth- 
ods, 17 unsuspected positives were unmasked—an 
incidence of 6 per 1000. There was one false posi- 
tive, so far as could be assessed either by biopsy 
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or by follow-up. Of 6727 outpatients not screened 
by cytological methods early cancers were diag- 
nosed in 17 or 2.5 per 1000. 

Looked at on the small scale these figures may 
be said to speak for themselves, I should make it 
plain that similar figures could, of course, be ob- 
tained from many of the gynecological clinics in 
the region. But the fact is that the examination 
is not applied on a routine scale and its introduc- 
tion depends largely upon the ability of the pa- 
thologist to devote the time to this aspect of his 
general work, Under such circumstances, it is often 
the case that the service in a particular laboratory 
is‘dependent upon the experience, skill and en- 
thusiasm of one or perhaps two persons, so that 
the loss of an individual by resignation, transfer 
or illness may easily bring the work to a halt. 
Further, any scheme of special technician training 
becomes difficult. For success it would seem most 
desirable that the service was centrally organized. 

But when one comes to consider the application 
of a scheme to the region as a whole, we find, by 
a complicated arithmetical sum, that there are 
some 430,000 women between the ages 35 and 60. 
This almost astronomic figure has so far halted both 
the financiers who must foot the bill and the 
pathologists who must supply the service. Many 
pathologists regard with some apprehension the 
control of a subdepartment whose work is of such 
a routine and repetitive character, Nonetheless 
there is a problem to be solved here: for it is: now 
known that, provided the technical staff can be 
obtained and trained, a service, life-saving in its 
operation, could be introduced. 

But, of course, when successfully applied to can- 
cer of the cervix, the method would require exten- 
sion into the field of respiratory cancer and genito- 
urinary cancer, Truly this represents a formidable 
cyto-diagnostic problem with eventually a high 
proportion of the youth of the country spending 
its time examining the secretions of the elderly. 


SUMMARY 


The introduction of a scheme of cancer registration 
in Scotland is described. This follows the pattern of 
a similar scheme originally introduced in England and 
Wales in 1945 and gradually extended. It is believed 
that in its second year the scheme in the Western 
Region is securing the registration of 90% of the can- 
cers. The importance of such schemes, first, in pro- 
moting an understanding of the extent of the problem, 
and, second, in securing a basis of accurate statistics 
is emphasized. Some of the problems are discussed. 
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AN AUSTRALIAN VIEW OF A 
NATIONAL MEDICAL SERVICE* 


SIR RONALD GRIEVE, M.B., Ch.M.,7 
Sydney, Australia 


THE ACUTE medico-political problems that now con- 
front the medical profession in Canada began to 
face the profession in Australia some 20 years ago, 
and in Australia they have received their solution 
in the National Health Act passed through the 
Commonwealth Parliament in sections from 1950 
to 1953, with subsequent addenda, This paper is 
a presentation of the convictions of the Australian 
branch of the profession by one who had a part 
in all the negotiations with two governments of 
opposite views and who took part in framing policy 
of the profession for submission to the present 
government, which adopted it in substance, and 
who became first chairman of the largest voluntary 
insurance fund in Australia. Although the paper 
will deal entirely with the Australian viewpoint, 
we in Australia have not been blinded to the prob- 
lems of other countries nor are we anxious to judge 
our own experience as beyond question in its own 
right. It will be sufficient to emphasize that we are 
satisfied. 


Nevertheless, Australians are substantially the 
same as Canadians, We two young nations have the 
same roots in real democracy—we belong to the 
severely limited number of peoples who really 
understand democracy, we have a common deep 
regard for the rights of human individuals, we 
share alike all the humanities, we have the same 
indestructible love of freedom, and we alike abhor 
narrow political compulsion. 


To have comprehended Australian medical think- 
ing in relation to National Health Services from the 
days when they first entered the area of political 
significance it would have been and still is 
necessary to realize that, under the Constitution, 
while the several states have sovereign powers and 
could legislate for any form of national health 
service within their own boundaries, even to the 
limit of compulsion, so vast and costly have such 
services become under modern conditions that the 
limited taxing power of the states is an effective 
stopper of policies of the kind. At the same time 
while the Government of the Commonwealth has 
the requisite taxing power, being a Federal body, 
it is bound by the words of a written Constitution 
and those words, embodying the power to legislate 
for all the elements of the National Health Service, 
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contain within themselves a prohibition: “but not 
so as to authorize any form of civil conscription”. 
It is likely though that Canadians are not unfamiliar 
with such a disposition of constitutional powers 
and the consequences of it. 

And so it came to pass that we in Australia 
thought of the Federal Government as the real 
policy-making power in the broad national sense. 
It is almost certain that in the light of the residuum 
of power granted in respect of taxability to the 
Federal authority we shall continue to do so. 

That consideration brought us to our first de- 
cision—what did the people want in respect of 
principles in a national health service? For we had 
assumed first that the people individually and 
collectively had formed an intention to approve 
such a service as a basic human right: in other 
words, that they were prepared to demand that 
every agency and instrument of modern medical 
science and practice be available to every indi- 
vidual. As a profession, we endorsed that right. 

Such an imprimatur entailed agreement on 
fundamental principles of service and consistent 
ways and means. Were I asked to state in one 
sentence what factor or tradition or spiritual con- 
cept predetermined our approach I would reply 
that it was the Hippocratic principle, which had 
survived through over two thousand years all 
manner of exigencies, that the doctor’s overriding 
duty is to his patients. That meant only one thing— 
that in a National Health Service, on the one hand, 
the doctor could never be in contract with or under 
the direction of the Government with the patient 
as the subject matter of the contract or airection, 
and, on the other hand, the patient must possess 
the right of free choice of doctor and that one or 
other retain the right to terminate choice at will. 
Anything short of this was not complete human 
freedom, 

This I think is the foundation of our viewpoint. 
We had fought out this issue before the public and 
before the High Court of Australia, the arbiter 
of the Constitution, with the previous Government, 
which had sought by enactment to compel the 
profession to write all prescriptions for life-saving 
drugs on Government prescription forms. Our 
Counsel had argued that this measure was ultra 
vires of the sanction in the Constitution: “but not 
so as to authorize any form of civil conscription’. 
The High Court declared in our favour, Thus the 
freedom of the profession was safeguarded by this 
vital decision into the foreseeable future. 

Still there were the two questions to answer, 
what did the people want and what was the solu- 
tion that most fulfilled their needs? Did they want 
their freedom also, did they want to be taxed 
directly to pay for the handout by Government 
of a so-called free service or did they want a system 
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that would enable them to assume, in accordance 
with individual human dignity, the rights and the 
responsibility to preserve the health and the in- 
tegrity of their own and their families’ bodies? Did 
they desire a system that would cause their bodies, 
and in this sense their minds, to belong to the 
Government, or did they wish to be free to choose 
from the full range of available agencies of medical 
science for themselves? Given the same measure 
of availability, did they wish to be taxed for it 
willy-nilly or did each man, moved by his innate 
dignity and freedom, wish to pay for it himself 
consistently with his means? The decision on these 
matters brought him fairly face to face with 
Christian doctrines which set heavy injunctions 
on the individual. 

We, the doctors and our leaders and rank and 
file, concluded that the human sense of responsi- 
bility would condition the answers to these 
questions, In the event we were not disappointed. 

I have just used the phrase, in regard to the 
individual, “consistently ‘with his means”. Clearly 
the aged, invalid, widowed and tuberculous bread- 
winning pensioner classes had such narrowed 
means that the profession in Australia had held at 
the beginning of their planning that these groups 
were the sole responsibility of the Government in 
respect of cost but that they were just as entitled 
as any other class to the right of freedom of choice. 
Accordingly the plan of the profession provided 
that as a benefit from the Government they should 
be permitted to be attended by the doctor of their 
choice in their homes or at his rooms on a per 
service basis and that in order to preserve their 
normal patient-doctor relationship, they should be 
permitted to assign, by voucher, the financial 
benefit in respect of each service to the doctor 
rendering it. The form arid the legal significance 
of that voucher at once maintained the traditional 
relationship and exempted the doctor from direct 
contract with the Government. In addition, of 
course, the pensioner was to receive free hospital- 
ization in public wards at the cost of the Govern- 
ment, This plan was accepted in its entirety by the 
Government, enacted in 1951 and for the ensuing 
10 years has worked with general satisfaction. 
Approximately 10% of the population are covered 
by this plan, which affords a complete medical and 
hospital service. The profession, for its part, agreed 
to render this service at a concessional rate about 
two-thirds of the rating fee. 

Likewise the profession took the view that in a 
National Health Service the Government must 
accept the responsibility for the supply of drugs 
for life saving, disease preventing and all purposes 
of treatment whether of disease or functional dis- 
order, The public, as we believed, held the same 
ideas on this question. There must be in effect no 
veto by government action on the use of any drug 
or preparation approved by a statutory committee 
of which the majority of members would be doctors 
nominated by their own professional association. 
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This policy was adopted by the Government of the 
Commonwealth in 1951 as the second part of the 
National Health Plan and it has worked with 
success and has been free from valid criticism. The 
doctor prescribes on his own forms and is only 
subject to penalty for offences that would deserve 
the generic term of fraud, 

At this point perhaps a word of warning is in 
order, The Australian Government, like every other 
government which has legislated for “free medi- 
cine’, has created for itself a chimera. The plight 
of Britain in this connection seems hopeless, not- 
withstanding the imposition of charges on each 
prescription. The awful cost still rises. Twelve 
months ago the Australian Government, in order to 
arrest the quickening rise in cost, proclaimed a 
charge of five shillings on each prescription. It is 
doubtful whether this measure has arrested the 
rise in cost, which now annually totals an amount 
almost equal to the cost of pensioner, hospital and 
medical benefit schemes taken together. The view 
of all Australian and, I believe, all world authorities 
is that in order to prevent abuse in any plan for 
medical or allied services the recipient must meet a 
significant fraction of the cost. With some knowl- 
edge of government I would state advisedly that 
any government that would disregard this axiom 
will be drowned, in a budgetary sense, by a flood 
of its own creation, I am quite certain that there is 
not a member of the Australian Government who 
does not hold that view. Here again, we should be 
sorry for Britain, Its government and its medical 
profession made a tragic blunder. 

At the outset it was clear, and has since been 
in our experience confirmed, that a national health 
plan must be complete. It must deny none of the 
people any essentials, In Australia those of us who 
thought constructively, and had the responsibility 
of creating the positive plan which the people 
might be justifiably expected to accept, were con- 
vinced that a right to a comprehensive plan existed, 
but always a right consistent with freedom and 
individual responsibility. We therefore agreed that 
for the indigent, the pensioners, there should be 
also free hospitalization, including honorary medi- 
cal care, and that for insured persons there should 
be a government subsidy of their benefits, not of 
their contributions. In discussion between the 
Government and the insurance funds it was 
mutually accepted and has become fixed policy 
that government subsidy of contributions would 
entail, for administrative reasons, increasing govern- 
ment control of all the funds’ operations and 
eventually the temptation to some take-over minded 
government, to take over the fund, On the other 
hand, government subsidy for benefits merely 
needed government audit of their payment by the 
fund, and this had the overwhelming attraction for 
the Government of having a national health medi- 
cal benefit scheme administered at little cost to 
itself. In point of fact, there is no cost in this 
scheme to Government except that of audit; the 
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mechanics of it are both the right and the re- 
sponsibility of the funds, Naturally the medical 
profession co-operated fully in a scheme with these 
principles, because it created a free partnership 
with the Government and the insurance funds and 
was therefore foreign to the conception of insidious 
and sedulous control of the profession. 


In the event, the Government in 1952 by legisla- 
tion applied this medium of subsidy of benefits to 
hospital contribution fund transactions and in 1953 
to medical benefit fund transactions. The effect of 
Government announcement of the policy was in 
a way spectacular; the offices of the funds were 
almost overwhelmed with applicants to join, and 
from then on steadily until now, the proportion of 
the total population covered in the scheme has 
risen to over 70%; allowing that 10% pensioners, 
for example, receive a free service paid for on a 
per service basis by the Government as iadicated 
already, over 80% of the insurables have volun- 
tarily insured themselves, This outstanding fact is, 
at least so far as Australia is concerned, the proof 
of our viewpoint. As the term goes, there is no 
buyer resistance, 

I have been asked how came it that the people 
who had for some years prior to the Government 
entry into the field with subsidy of benefit received 
a benefit which often covered the doctor’s whole 
fee, were willing to accept a scheme which left 
them, after both Government and fund benefits 
were paid, with a liability of up to one-third of the 
doctor’s fee and this in spite of strong political 
criticism of the scheme. The answer may be in 
three parts. First, all in Australia, excluding 
pensioners, are direct and indirect taxpayers and 
without doubt they are taxation conscious, They 
well know that without such a deterrent of abuse, 
the rapidly mounting cost of a so-called free service 
can be met in government budgets only by more 
and more taxation. No one doubts that truth. In 
the second place with the addition of a govern- 
ment subsidy they receive higher benefits than 
they did prior to the operation of the scheme— 
higher, that is, in total. In the third place in respect 
of the commonest services, for example general 
practitioners’ services, they receive a benefit of 
up to 80% of the ruling fee. In addition, those on 
- lower wage incomes are still eligible to receive 
public ward service for the more costly items, and 
a significant proportion exercise this choice. 

For the first five years of the plan, contributors 
with pre-existing illnesses or conditions exhausting 
the fairly generous benefit limits could not, on the 
uniform premium, be covered for these conditions. 
At the same time, all competent authorities includ- 
ing those of both Government and funds were not 
in favour of so-called experience or differential 
rating of contributions, owing to the more intricate 
and costly administration involved. The implica- 
tions of this factor will be clear when I mention 
that the fund of which I am chairman as at now 
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processes about 45 to 50 thousand claims per week. 
Our overall administrative cost is 13% of revenue 
and every administrative short-cut saves a sub- 
stantial sum of contributors’ monies. Acordingly, the 
Government and the Funds agreed on an extension 
of the original scheme in terms of which the funds 
agreed to pay out these hitherto excluded benefits 
and the Government agreed to recoup the funds 
for losses so incurred, Surprisingly, this has not cost 
the Government the originally estimated amount 
and the measure has evoked general satisfaction. 
One interesting conclusion arrived at after its 
operation for three years is that the older age 
groups are not nearly such a bad risk for medical 
benefit funds as they were earlier supposed to be. 


All in all then, we have all three members of the 
partnership, Government, Funds and Profession, 
content. The Opposition party which originally 
opposed the scheme and publicly declared for a 
scheme along English lines, having become awed 
by the uncontrolled cost of that scheme and sensi- 
tive to public approval of the present Australian 
scheme, has indicated in recent policy statements 
that it will not pursue its opposition but will, if 
returned to power, seek to develop the present 
scheme. In a recent letter to the former Minister 
of Health, Sir Earle Page, without whom this 
scheme would never have become law, I used these 
words: “I do not doubt that the wide-spread public 
participation in the scheme relates to the merit 
of the plan. There is, it is true, a deep-down 
antagonism in Australia to all forms of compulsion, 
especially stimulated by the known excursion into 
post-war socialism, but even this antagonism would 
not have saved a voluntary health plan had its 
functioning been incomplete, inefficient, or unjust.” 


A prerequisite of success in a national health 
scheme is close co-operation, both official and un- 
official, between leaders of government, insurance 
funds, hospitals and the medical profession, That 
co-operation, which can be wholehearted only if 
all parties are free, has fortunately in Australia 
been of a high order. 


Certain other impressions of the Australian plan 
have become firm, following detailed observation 
of it in action. One, it has derived strength from 
being non-profit in character and from the legal 
requirement that all assets belong to the contribu- 
tors, This is so far as the operation of insurance 
funds is concerned, Two, it has benefited from 
freedom of interference by the Government in 
management of the benefit funds. The interest of 
the Government in this is wisely limited to audit 
and safeguarding of contributors’ money. For 
example, in spite of strong even if uninformed 
criticism, the Government has not restricted the 
deliberate building up of reserves by the funds 
against contingent liabilities. Another aspect of 
the wisdom of this policy is that the bulk of these 
reserves are invested in Government loans, Three, 
the inclusion of contributors’ representatives in the 





directorate of the fund has been helpful and re- 
assuring to the public. 

Finally, if I were asked what has most assured 
the undoubted success of this Australian plan, I 
would answer that it was the spiritual motive, its 
planners and founders foresaw—the self-reliance 
and the independence or, as it is sometimes called, 
the dignity of the average human being in a 
democracy. In this sense at this moment, de- 
mocracies are its only surviving home. It is to that 


PRIMARY MALIGNANCIES OF THE 
CENTRAL NERVOUS SYSTEM 
IN CHILDHOOD 


DWIGHT PARKINSON, M.D., F.R.C.S.[C], 
F.A.C.S.,* Winnipeg, Man. 


A REviEW of the author's series of tumours of the 
central nervous system in children (from birth to 
16 years) from the teaching hospitals of the Uni- 
versity of Manitoba for the period 1950 to 1959 
inclusive revealed 80 primary tumours of which 40 
were of such a nature that they would be termed 
“malignant”, meaning that they would kill the host 
regardless of any form of treatment as yet known. 
Excluded are metastatic tumours, teratomas, der- 
moids and epidermoids, as not being primary. Also 
excluded are cystic astrocytomas of the cerebellum, 
hemangioendotheliomas, meningiomas and neuro- 
fibromas, as not being malignant. Included are 
medulloblastomas, solid astrocytomas of all grades, 
ependymomas of all grades, oligodendrogliomas, 
retinoblastomas, and a tumour ordinarily consid- 
ered benign but invariably fatal regardless of any 
combination of surgery and radiation therapy, 
namely the craniopharyngioma. 

Fig. 1 gives the distribution of these 40 tumours 
by age of the child. A peak is seen about the age 
of puberty and an even higher peak at the first 
vear of life. The peak at age of puberty is to be 
expected and more or less corresponds with other 
reported series.’: *.* The first peak is not seen in 
other series, and possibly would not be apparent 
were this a larger group. 

Fig. 2 shows the distribution of these neoplasms 
within the central nervous system. There were very 
few in the spinal cord. Possibly this is related to 
the lesser total volume of the cord. In this series 
there are more above the tentorium than below it.: 
This distribution is seen in adults and again may 
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motive throughout in conception, construction and 
administration that the Government and the funds 
have directed their influence. In one sentence, all 
policy is primarily formed to foster good will. 

This then is an account of what we have ex- 
perienced ourselves. It is not a matter of forecast 
or supposition or doubt. We have seen it and we 
know it, I think that in this we have erected a 
monument to common sense, co-operation and 
charity. 
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Fig. 1.—Central nervous system malignancy in childhood: 
chart of age distribution. 


be due to the greater volume of the supratentorial 
brain. Other series in childhood!: *: * report a great- 
er number below than above the tentorium. The 13 
along the base and the midline include the gliomas 
of the pons, the third ventricle gliomas and the 
craniopharyngiomas. The 11 indicated in the cere- 
bral hemisphere include those for both sides and 
all lobes. 


SIGNS AND SYMPTOMS 


The signs and symptoms of both the spinal cord 
and intracranial neoplasms are identical to those 
of the adult, but interpetation is difficult on three 
counts. Firstly, the child is less able to express his 
symptoms. Secondly, the signs and symptoms are 
similar to those of more common conditions in 
childhood which the physician is more inclined to 
suspect. Thirdly, the early course is one with such 
marked remissions that the physician often does 
not suspect the presence of such a relentlessly un- 
yielding lesion as a neoplasm, even when similar 
symptoms return later on. 


The signs and symptoms of the intracranial neo- 
plasms are amazingly similar, regardless of the lo- 
cation of the growth. A composite course from all 
cases very closely fits any single case in part or in 
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Fig. 2.—Chart of area distribution. 


whole. Such a composite begins with the child who 
is noted to have some vomiting and listlessness in 
association with a febrile illness during which he 
may convulse. These features all clear when the 
temperature returns to normal, and the incident is 
forgotten. Weeks er months later the child will be 
found to fall occasionally at play, and this is soon 
accepted as normal for the child. Sometime later his 
bowel movements will be infrequent, and if ques- 
tioned the child will mention that it hurts his head 
to strain at stool. This situation is soon remedied 
by a laxative and forgotten. Some weeks or months 
therafter the child is noted to be doing poorly at 
school and the decision is reached to have his eyes 
checked. His eyes are found to be normal, but later 
on one eye will be found to turn in. The child is 
taken back to the eye doctor, who corrects this 
situation by muscle surgery or glasses or both. 
Shortly the patient vomits frequently on arising in 
the morning and complains of more and more 
headache. He stumbles more frequently at play, and 
depending on his age the parents may note that 
his head seems larger than average. He is now 
taken to a new doctor who, confronted with all 
this evidence, makes the presumptive diagnosis. 

A very similar composite picture was recorded 
in 1925 by Dr. Harvey Cushing,? while describing 
cerebellar lesions. The failure to improve this over- 
all course is no reflection on the medical profes- 
sion but merely an indication of the very treacher- 
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ous nature of these lesions when harboured in such 
a young host. 


Spinal Cord Tumours 


With spinal cord tumours the combination of 
pain at the level of the lesion and loss of function 
below the level of the lesion in no way differs in 
childhood from that seen in adults. Pain is fre- 
quently absent or late, as many of the lesions are 
intramedullary. Before the correct suspicion is en- 
tertained, invariably the child has received at least 
one of the following three diagnoses: poliomyelitis, 
malingering or enuresis. The magnificent fortitude 
with which these young patients attempt to over- 
come the progressive relentless disability of a spinal 
cord lesion will make the attending physician cringe 
with remorse if he has entertained the diagnosis 
of malingering. The growing child accepts so many 
changes in his being that he seems to accept these 
insidious disabilities without complaint much longer 
than would an adult. Possibly his superb ability to 


accommodate is another factor in the lateness of 
complaint. 


DIsCUSSION 


Primary malignancies of the central nervous sys- 
tem in childhood are very rare, and this explains 
in part why they are diagnosed relatively late in 
their course. It is only natural that the attending 
physician will think of the far more common causes 
for the signs and symptoms before he thinks of the 
extremely rare situation. Inasmuch as the neoplasms 
chosen for this presentation are universally fatal, 
one might well ask, “Why bother to make an early 
diagnosis?” It is quite true that in some cases it 
makes no difference, since they are going to kill the 
patient quickly regardless of surgical removal and/ 
or radiation therapy. However, there are sometimes 
relatively long remissions after operation and/or 
radiation therapy. A patient with a medulloblast- 
oma may remain quite normal for as long as 10 
years. Patients with craniopharyngioma may survive 
10 or more years with repeated aspirations. 

Of even greater importance, neoplasms selected 
to meet the definition of “malignant” in this study 
represent only about one-half of all the central 
nervous system masses that present in childhood. 
The signs and symptoms are identical with those 
of benign tumours and other space-occupying 
lesions of the central nervous system such as 
abscess, subdural hematoma, congenital cysts, etc. 
If diagnosed in time, surgical removal of these 
lesions offers an excellent chance of normal function 
and normal life expectancy. 
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FUTURE PATTERNS OF MEDICAL 
PRACTICE 


reer: the forces bringing changes in the 
patterns of medical practice is the strong 
public interest in medical care, particularly in the 
cost of medical services. There is a curious and 
largely unrecognized dichotomy in much of the 
public’s thinking about medical practice: on the 
one hand, the individual citizen assumes un- 
consciously that the provision of medical care at 
State expense will result in the reduplication, ad 
infinitum, of the comfortable, personal, confidential 
relationship that he enjoys with his family phy- 
sician because he cannot conceive of any form 
of medical care other than that which he has had 
since childhood. On the other hand, at his club 
or in the union hall, he will listen without anxiety 
to appeals for the application to medical practice 
of business methods to bring about increased 
efficiency and lower cost “because, of course, 
doctors are notoriously poor heads at business”. 
The proposals advanced, for example by Labour, 
for health centres and “panel-practices” and by 
Government, for Department of Health control of 
medical practice, do not disturb his idealized con- 
ception. This dichotomy in the public mind is of 
concern because the average citizen’s unfamiliarity 
with the nature of medical practice allows him to 
entertain the most inappropriate “pie-in-the-sky” 
solutions and yet continue to believe that nothing 
in heaven or on earth will separate him from his 
family doctor, 

Another eroded bulwark of traditional methods 
in medicine is the provision of physician services 
on a “charity” basis. In the age of publicly 
supported social services and the widespread use 
of prepaid health insurance, this is both an ana-, 
chronism and a considerable obstacle to the 
planning of improved health services. The best- 
known charity is that of the private practitioner to 
the individual patient who cannot pay for his medi- 
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cal care or will not give it a high enough priority 
on his list of important needs. However, the list of 
other “charities”, either relative or absolute, 
supported by the physician as public services is 
extensive: time donated to medical schools in 
undergraduate and postgraduate teaching pro- 
grams; the staffing of the many medical committees 
required for the operation of the modern hospital 
(this duty has become heavier since the institution 
of hospital services insurance); the activities of 
organized medicine which, despite a widespread 
misconception, are ultimately in the public interest; 
service on the boards of a host of medico-lay 
societies and many others, Such activities are the 
duty of the responsible citizen but they fall heavily 
on many physicians at a time when other demands 
upon them are also great and when they can ill 
afford to give their only capital, time, without 
compensation, 


Whatever changes in medical practice are 
planned by leaders in medicine and in professional 
education, attention should be directed promptly 
to correcting such inconsistencies as the national 
naiveté that hopes to have traditional family medi- 
cal care and medicine by the State machine in a 
single package, and the attitude that encourages 
the persistence of hand-to-mouth methods of 
nourishing the source of professional health care, 
medical education. 


As it stands, current patterns of medical practice, 
like the weather, provide a subject that is much 
discussed but about which few concrete suggestions 
are made, and if the patterns of medical practice in 
the past, like Topsy, “just growed”, we may be 
poorly prepared to face the trials of the immediate 
future. Even were the evolutionary differentiation 
of medical practice proceeding under control and 
according to plan, it would still be salutary to study 
the nature of current medical practice and try to 
decide where we are going. 


The traditional freedom of action enjoyed by the 
physician during and after his formal medical 
education leaves each to choose his professional 
career even though, in retrospect, crucial decisions 
often seem to have been made casually, if not 
haphazardly. However, without interfering with 
this freedom, what should the profession and those 
responsible for medical education at all levels do 
to encourage desirable evolutionary trends in medi- 
cal practice? 

There are three major groups of physicians: (a) 
the well-established general physicians who have 
maintained a wide field of action and for whom 
there has been no important reduction of the hos- 
pital privileges acquired in the days when they had 
to do everything, (b) the “purely consulting” 
specialists who see only those patients referred to 
them by private practitioners in the area, and (c) 
all other practising physicians. There are a number 
of distinct sub-groups in this third class such as: 
the young specialist who cannot make a living from 
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his referred work; the newly graduated general 
practitioner who can acquire only sharply curtailed 
hospital privileges; and the experienced general 
practitioner who wishes to confine his practice to a 
restricted field, either with or without the mantle 
of certification, but who is prevented from doing 
so by the demands of his patients, With regard to 
the relative size of these three groups, there can 
be little doubt that the bias toward specialization 
imposed on the student by his specialist-teacher is 
real, and it is all the more difficult to compensate 
for because it is largely unconscious, The solution 
of this aspect of the problem is in the hands of the 
medical schools and, to a lesser degree, the College 
of General Practice and the Royal College of 
Physicians and Surgeons. 


In general, and from an evolutionary point of 
view, the specialist is beset by fewer and _ less 
formidable problems than the general practitioner. 
However, on the current medical scene there is no 
one more hard-pressed than the young physician, 
newly qualified in a specialty, who is trying to 
gain a professional and economic foothold in an 
urban teaching centre, Furthermore, the often-cited 
additional financial rewards from the practice of 
a specialty probably disappear when the loss of 
income during the postgraduate period, the slow 
and uncertain acquisition of a consulting practice 
and the drain of time and energy into university 
and hospital assignments, are considered. 


The vexing question is hereby raised: how many 
specialists should be produced? Does the nation 
need only the most highly trained consultants based 
in the large teaching and referral centres or should 
larger numbers of specialists, with less intensive 
training, be produced to provide services to small 
communities? Are some of both required and, if 
so, in what proportion? The solution of these prob- 
lems is not easy, and the attention of the affiliated 
medical societies to the optimum specialist-popula- 
tion ratios has not yet been productive of data 
which furnish a firm basis for planning. However, 
we all recognize that guidelines should be estab- 
lished because at least a decade will pass before 
the effects of action designed to solve these prob- 
lems will be realized. 


Within the profession there is general agreement 
that the provision of medical care should be based 
on the services provided by the family physician. 
However, many differences of opinion exist within 
the framework of this general agreement. What is 
the training necessary for the “generalist” of the 
future? To what degree should he retain his privi- 
leges in the practice of surgery, obstetrics and 
gynecology and other special fields? For example, 
the division of responsibility between the family 
physician and those in specialties such as pediatrics 
and obstetrics is difficult to define. These specialties 
deal, in considerable part, with the normal; one 
result of this is that patients are accepted by 
specialists in these fields, without referral, (Paren- 
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thetically, specialists in these fields are treated as 
general practitioners by some insurance programs, 
in respect of remuneration.) The contribution to 
be made, and hence the responsibility to be borne, © 
in undergraduate medical education by the general 
practitioner has been under close study in many 
centres for the past decade without any general 
agreement being reached. Finally, there now 
appears to be a splendid opportunity for the gen- 
eral practitioner to enlarge his role by assuming 
increasing responsibility for the treatment of the 
mentally ill. 

But however numerous these points of difference 
are, they should not obscure the fact that every 
physician, and every Canadian, has a stake in the 
continuation and renaissance of general practice. 
With the public, our strongest claim to independent 
existence as a profession lies in our ability to pro- 
vide a unique type of personal medical service. 


THE MUSKOKA HOSPITAL 
MEMORIAL RESEARCH FUND 


eS the need for continuing in- 
vestigation of unsolved problems in the field 
of tuberculosis, the National Sanitarium Associa- 
tion recently established a trust fund, comprising 
the proceeds of the sale of the Muskoka Hospital 
for Tuberculosis, to be used for research directed 
towards the achievement of the original aim of 
the founders of the National Sanitarium Associa- 
tion, namely the eradication of tuberculosis in 
Canada. A scientific committee was appointed to 
advise the Association on matters of policy 
relating to the use of this fund, to distribute 
information concerning it, and to receive applica- 
tions for grants in aid of research. The proceeds 
of the fund are to be used in Canada, principally 
for the support of research in the basic problems 
of tuberculosis and allied fields, including the 
body’s reaction to infection and factors that modify 
its course, 

The creation of this fund, which has been 
designated as the Muskoka Hospital Memorial 
Research Fund, was announced earlier this year 
and pertinent information regarding the fund and 
its objectives was circulated to universities, sana- 
toria, chest clinics and medical organizations 
throughout Canada. At that time, also, invitations 
were issued to apply for grants in aid of appropriate 
research projects. As a result of these invitations, 
at the present time six investigations are being 
carried out in five Canadian universities, with aid 
from the Muskoka Hospital Memorial Research 
Fund, and it is the hope of the National Sanitarium 
Association that other projects of this nature will 
be initiated in the coming year. 

Applications for grants-in-aid must be endorsed 
by the head of an institution or of a department 
with adequate facilities for prosecuting the research 
proposed by the applicant. For 1962, such applica- 
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tions should be filed by January 1, if possible, to 
ensure their consideration at the February meeting 
of the Research Committee. Application forms and 
specific information for applicants may be obtained, 
on request, from the Secretary, The Muskoka Hos- 
pital Memorial Research Fund, 223 College St., 
Toronto 2B, Ontario. 


THE CAUSE OF NAPOLEON’S DEATH 


O call Napoleon—Napoleon I, that is—a legend- 

ary character is at least a historical understate- 
ment if not a misstatement, but accounts of the 
cause of his death—which would presumably be of 
slight interest by contrast with accounts of his life— 
can properly be said to have reached legendary 
proportions. 

Francesco Antommarchi, Napoleon’s household 
physician for the 20 months prior to his death, and 
the only physician on St. Helena with a pathologist’s 
training, never accepted the conclusion of the 
British medical officers that Napoleon’s death was 
due to extensive cancerous lesions of the stomach. 
He maintained that the cause was hepatitis, a 
diagnosis which had also been made a few years 
earlier by another physician. 

A list of diseases that Napoleon is alleged to have 
had, or suffered from the sequels of, when exiled on 
St. Helena makes fascinating reading: peptic ulcer, 
undulant fever, malaria, rheumatoid arthritis, heart 
failure, epilepsy, tuberculosis, dystrophia adiposo- 
genitalis, gout, and a constitutional predisposition 
to severe constipation which, it is said, was fatal 
owing to autointoxication and poisoning by laxa- 
tives. 

Certain modern physicians of Géteborg, Sweden, 
and Glasgow, Scotland—Forshufvud, Smith and 
Wassén!—however, would rather adopt the assump- 
tion that what was a fairly unchanging disease 
pattern on St. Helena be taken as an entity and 
allowance be made for all the signs and symptoms 
and their interrelations. When this is done, they 
find that an orderly picture of two highly charac- 
teristic syndromes unfold: the chronic and the acute 
types of arsenic poisoning. 

Examined closely, an account of Napoleon’s 
health from a variety of sources from before 1816 
to his death on May 5, 1821, well qualifies as a 
detailed description of chronic arsenic poisoning 
with intervening periods of acute arsenic poisoning. 

Initially, while living on the estate “The Briars”, 
Napoleon’s health was good, but soon after moving 
to “Longwood” he turned moody, had various aches 
and pains, his lower legs swelled up and would 
not carry him, exanthemata broke out, particularly 
on the legs, his sleep was abnormal with either 
insomnia or somnolence, diarrhea and constipation 
alternated, and headaches occurred with increasing 
frequency and severity. He experienced increasing 
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difficulties in locomotion; his legs were swollen and 
often collapsed under him. 


Though Napoleon’s teeth were perfectly sound, 
his physician at the time, 1816, recorded that his 
patient had toothache. Later it turned out that the 
toothache was due to “scurvy”, that is, stomatitis. 
In July 1816, Napoleon experienced the first stab 
of that pain in the hypochondrium which was a 
constant source of distress through the rest of his 
life. After a number of brief attacks of malaise, he 
fell ill for six weeks in succession on October 1, 
1816. A troubleome cough was now added to the 
list of symptoms; he had pustules on the lips as 
Well as in the oral cavity and throat. He was 
tormented by an insatiable thirst and had become 
perceptibly hard of hearing. Lassitude alternating 
with restlessness was a characteristic feature. He 
always felt cold and liked to sit near the fireplace. 
He experienced a relapse with the same manifesta- 
tions as before on December 3, 1816, and his com- 
panions now became aware of his very jaundiced 
complexion. Later in December there were further 
attacks, the symptoms of which included spastic 
involuntary movements and unconsciousness on 
several occasions. 

Remission and relapse, with a clinical picture 
becoming more complex, continued for the next 
several years, In a state of decided ill health on 
May 3, 1821 (he wrote his last will and testament 
at the beginning of April 1821), Napoleon un- 
knowingly took a large dose of calomel. Copious 
stools with the appearance of tar were passed later 
that night. He died on May 5. 


At the postmortem examination the stomach was 
full of black blood and the gastric mucosa was very 
badly corroded, These findings were probably the 
sequels of taking calomel. Other findings encount- 
ered, characteristic of arsenic poisoning, were an 
enlarged and hardened liver, an enlarged spleen, 
pleural effusions, suppuration and degeneration of 
the bronchial and mediastinal lymph nodes, loss 
of all body hair, and large fat deposits under the 
skin and in the abdomen. 


A hair sample, probably taken on the day after 
his death, has been examined for arsenic content, 
using an activation analysis technique.’ The value 
of arsenic for the sample of hair as determined by 
this method—a method which is of great advantage 
when only very small quantities of sample are avail- 
able—was 10.38 parts per million. The normal mean 
arsenic content is about 0.8 p.p.m. 

No doubt some will find ways of explaining away 
the high arsenic content of the hair, but the thesis, 
on the basis of the clinical and postmortem findings 
alone, that the malady which Napoleon suffered 
was a result of acute and chronic arsenic poisoning, 
should prove a difficult one for future medical 
historians to refute. 
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MYOCARDIAL ABSCESS AND ACUTE 
ENDOCARDITIS DUE TO 
STREPTOCOCCUS PYOGENES 


To the Editor: 


In the September. 23 issue (Canad. M. A. J., 85: 
752, 1961) Mathews, Root and Wolochow, from the 
Montreal General Hospital, published an article on a 
solitary abscess of the heart with myocardial infarction. 

In 1944 when I was Assistant Professor of Bacteri- 
ology at the University of Alexandria, Egypt, I came 
across a case of fatal abscess of the myocardium due 
to hemolytic Streptococcus pyogenes. Whether the case 
was published (in Egypt) I do not know, as that was 
17 years ago, but I. have my blood culture and bacteri- 
ological notes as well as the original notes I made from 
the patient’s chart. 

The patient, a labourer about 25 years old, was ad- 
mitted to hospital with chest pain and a fever of five 
days’ duration. He also suffered from joint pains, head- 
ache and a cough. On examination he was cyanosed 
and dyspneic, with a rapid respiration rate (32 per 
minute) and a rapid regular pulse (110 pez minute). 
His temperature was 102° F. and the blood pressure 
was normal. He had clubbed fingers, and both spleen 
and liver were enlarged. There was a mitral presystolic 
murmur and a soft aortic diastolic murmur. 

The leukocyte count was 39,000 per c.mm., with 
97% polymorphonuclear leukocytes. The urine contained 
albumin and blood but was sterile on culture. There 
was a past history of paiaful swollen joints (? acute 
rheumatic fever) three years before. 

He was put on Dagenan tablets (sulfapyridine) 1 
g. every four hours, an alkaline mixture, and intra- 
venous 25% glucose. Penicillin was not available 
(March 1944). After five days in hospital a blood 
culture was requested. This I collected and reported 
as positive for Streptococcus pyogenes, with a pour- 
plate count of 52 colonies per ml. of the patient's 
blood. 

The aerobic blood-broth culture showed no signs 
of growth after 24 hours’ incubation, whereas the one 
incubated in air containing 5% CO, and the anaerobic 
one both had minute (0.5 mm.) rounded loose 
“colonies” on the surface of the sedimented blood cells. 
When shaken and filmed, the CO, and anaerobic blood- 
broths showed long-chained Gram-positive streptococci. 
‘The aerobic tube showed no growth. However, after 
incubation for a further 24 hours all three tubes had 
a marked zone of hemolysis in the broth above the 
sedimented blood cells, and a film from the aerobic 
tube showed the streptococci in abundance. It will be 
noted that the number of streptococci in each blood 
sample of 5 ml.—judging by the 52 colonies developing 
from 1 ml. of blood in the pour plates—was about 260 
streptococci, quite an ample inoculum to _ initiate 
growth. 

Ten days after admission the patient developed 
jaundice. Two days later the sulfapyridine had to be 
stopped for three days and the patient given more 
glucose, and also calcium. On the 14th day, dyspnea 
became more marked, so the patient was given in- 
halations of oxygen and the sulfapyridine started again. 


A throat swab taken on that day was cultured but grew 
no hemolytic streptococci. On the 20th day his condi- 
tion deteriorated. He was put on morphine and died 
the following day. 

Postmortem examination revealed acute bacterial 
endocarditis with vegetations affecting both the mitral 
and aortic valves. Infarcts were seen in the spleen and 
kidneys. In addition, frank pus oozed from an abscess 
inside the substance of the myocardium. There was 
also a hemopericardium and fibrinous pericarditis. I 
cultured the myocardial pus and obtained Streptococ- 
cus pyogenés in pure culture. The strains were not 
typed. 

In summary, a 25-year-old man was admitted to 
hospital with symptoms suggesting subacute bacterial 
endocarditis and died twenty days later. Autopsy re- 
vealed, besides vegetations and infarcts in the spleen 
and kidneys, an abscess in the substance of the myo- 
cardium. Streptococcus pyogenes was isolated from the 
circulating blood 16 days before death and from the 
myocardial pus at autopsy. 

Omar Kuarrat, M.D., Ph.D., 
D.T.M. & H., F.R.P.S. 
Department of Bacteriology and Immunology, 
University of Manitoba, 
Winnipeg. 


TEN USES OF EPIDEMIOLOGY 
To the Editor: 


Dr. Saiger’s article “Ten Uses of Epidemiology” 
(Canad. M. A. J., 85: 992, 1961) is as timely as it is 
skilfully written. The next decade will undoubtedly 
see much increase in epidemiologic studies of etiology, 
disease risks and assessment of standard medical pro- 
cedures. 

Despite this prediction, it is not likely that the 
epidemiologist will be a popular member of any re- 
search team. His constant emphasis upon careful 
research design and his background in statistics tend 
to discourage any close relationship between himself 
and clinical research as it is at present carried out. 

The semantics of epidemiology must be particularly 
frustrating to a clinician. Dr. Saiger reiterates the 
problem of elucidating the cause-effect relationship 
without first manipulating the situation by experiment. 
Unfortunately, the epidemiologist must himself under- 
stand that reduction of “cause” to its elemental com- 
ponents is not necessary before clinical and public 
health applications can be made..We tend to forget that 
the removal of the handle of the Broadstreet pump 
and the subsequent change in London’s water supply 
as a result of Snow’s activities were effective in the 
eradication of outbreaks of cholera long before the 
identification of the vibrio. Unfortunately, in medicine 
we seem to develop different levels of acceptable proof 
depending upon whether the suspect vehicle or agent 
of a disease is of socio-economic importance or not. 
The epidemiologist is wise to be sceptical about proof 
of cause-effect; the clinician and public health specialist 
are ultimately the ones who must assess the validity 
of these relationships in the light of their personal 
experience and the total experience of medicine. It may 
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well be that public health action will be directed 
against certain situations and experiences, even if it 
cannot be proven what string they are in the “web of 
causation”. 

Dr. Saiger wisely does not use the traditional epi- 
demiologic triad of “host-agent-environment”. The 
separation of agent and environment is a long, involved 
process in analytic epidemiology and in general be- 
comes a frustrating exercise in semantics for the hapless 
clinician. 

Epidemiologists will read Saiger’s article carefully to 
see if their favourite use of epidemiology is listed. I 
personally missed the role of epidemiology as an 
analytic field of study. The search for the cause of 
disease may be at the descriptive level. The develop- 
ment of high-speed computers, which can with relative 
ease prepare correlation matrices, has encouraged the 
“look-see” brand of epidemiology producing hypotheses 
of etiology which the clinician may consider. At the 
same time epidemiology may be considered analytic: 
specific hypotheses may be tested by both the retro- 
spective (case-history) or prospective (cohort) study. 







OBSERVATIONS ON DIGITALIS 
INTOXICATION 


A study of digitalis intoxication in a 450-bed general 
hospital, the Veterans Administration Hospital in Coral 
Gables, Florida, on a day-to-day basis over a 12-month 
period is reported by Rodensky and Wasserman (Arch. 
Int. Med., 108: 171, 1961). Eighty-eight patients ex- 
hibiting 92 separate episodes of digitalis cardiotoxicity 
were observed. 

The most common form of heart disease was arterio- 
sclerotic heart disease alone, or with co-existing hyper- 
tension. Frequently encountered arrhythmias were pre- 
mature ventricular contractions (multifocal, paired, or 
bigeminy), A-V dissociation, first-degree heart block, 
and paroxysmal auricular tachycardia with block. Other 
less commonly encountered arrhythmias included 
second- and third-degree heart block, nodal and ventri- 
cular tachycardia, and paroxysmal ventricular fibrilla- 
tion. Predisposing factors included chronic lung disease 
with hypoxia, renal insufficiency, acute myocardial in- 
farction, and cerebrovascular accidents. The major pre- 
cipitating cause of digitalis intoxication in this series 
was rapid diuresis with resultant electrolyte imbalance; 
chlorothiazide was associated with hypopotassemia and 
digitalis cardiotoxicity in 29 patients. 

Potassium chloride, orally or intravenously, was used 
in the treatment of most of the patients. In 86% of the 
cases so treated therapeutic results were gratifying. 
However, the over-all mortality was 28.4%, 11% of the 
deaths being directly attributable to digitalis. 

The single most important factor responsible for the 
high incidence of digitalis cardiotoxicity appeared to 
be the failure of the physician to individualize the dose 
of digitalis. 
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This role of epidemiology is increasing and has been 
given considerable prominence in the writings of Mac- 
Mahon, Pugh and Ipsen (“Epidemiologic Methods” 
Little, Brown and Co., Boston, 1960). 

The excellent editorial in the same issue of the 
Journal (85: 1008, 1961) offers hope for the true 
marriage of epidemiology and clinical medicine. The 
philosophy which lies behind this editorial, if applied 
at the level of clinical investigation and clinical re- 
search, would benefit the progress and the direction 
of medical research in Canada. At the present time, 
epidemiology and clinical medicine still seem to be 
enjoying the perils of a common-law relationship, each 
partner suspicious that the other is unfaithful to the 
principles which it holds dear, whether they be the 


> 


‘scientific method or the traditional experience of 


medicine. 

Faculty of Medicine, 
Department of Preventive Medicine 

(Division of Epidemiology), 

Room 300, Wesbrook Building, 

University of British Columbia, Vancouver 8, B.C. 


D. O. ANDERsOoN, M.D. 





_ RESPIRATORY OBSTRUCTION DUE 
TO TRACHEAL GRANULOMA AFTER 
TRACHEOSTOMY 


In two cases of pedunculated tracheal granuloma 
after tracheostomy both patients had the tracheostomy 
performed through the second and third tracheal rings 
under general anesthesia with endotracheal intubation. 


In the first case, a 4-year-old boy in whom trache- 
ostomy had been performed because of tetanus, respira- 
tion became completely obstructed as soon as the 
tube was removed, and it was only with difficulty that 
an airway was restored by re-intubation. Radiographs 
of the neck showed a pedunculated mass within the 
trachea, arising from the upper lip of the stoma. After 
this mass, which was found to be a granuloma of the 
trachea, was removed, the child made an uninterrupted 
recovery. 

In the second case, a 19-year-old girl in whom 
tracheostomy had been performed because of poly- 
neuritis with respiratory insufficiency, a lateral radio- 
graph of the neck was taken, because of the difficulty 
encountered in the first case, before the tube was re- 
moved. This disclosed a similar lesion which was re- 
moved bronchoscopically. Recovery was complete after 
closure of the tracheostomy. 

Pearce and Walsh (Lancet, 2: 135, 1961) suggest 
that lateral radiographs of the neck should be taken 
before attempting to close such a tracheostomy. It is 
important not to remove a tracheotomy tube unless 
re-intubation can be undertaken should obstruction 


occur. 


(Medical News in Brief continued on advertising page 18) 
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THE LONDON LETTER. 


EFFICIENCY AND INEFFICIENCY IN THE 
HEALTH SERVICE 


Physicians with a flair for business and management 
are not too common. One of the exceptions is Dr. Seale, 
who recently published an article criticizing sharply 
the managerial efficiency of the British National Health 
Service. After discussing the peculiar managerial diffi- 
culties associated with a health service, and recapitu- 
lating the principles of management, he enumerates 
certain defects in the service. Thus, for example, the 
difficulty of obtaining accurate data about the quality 
of the service has led to preoccupation with the area 
which can be quantified, namely, the cost, and the 
service is now being directed to economical running 
without thought of deterioration of quality. Decision- 
making is painful, therefore it is postponed by the 
well-known device of setting up a committee to study 
the question. The centralization of authority makes for 
irresponsibility at lower levels, and the poor salaries 
offered are not enough to attract top-flight managers 
to the service. Management has failed to replenish, as 
shown by the woeful state of the hospital buildings 
around the country and the predicted grave shortage of 
doctors in the near future. 


Seale suggests that the service has “worked” and 
been a superficial success because it has been living 
on the material, human and moral capital built up by 
past generations. As this capital becomes exhausted, 
deterioration will set in. Dissatisfaction is shown by 
the growing demand for private medical care outside 
the service; if private practice flourishes, this will de- 
plete the N.H.S. further. He advocates some measures 
to improve the situation, which include an annual 
budget for the service in terms of the gross national 
product (4%) with no diversion from the service of 
any economies, and a special health-service tax pro- 
portional to income so that everyone will know exactly 
what he is contributing, together with issue of health- 
service bonds to finance capital works. In addition, 
there should be devolution of responsibility and com- 
pulsory quality-control checks at intervals. 


TRENDS IN SPECIALIZATION 


One of the latest orators to examine the effect of 
increasing narrow specialization on the practice of 
medicine is Dr. Godber, the chief medical officer of 
the Ministry of Health, whose speech is reported in 
the British Medical Journal (2: 843, 1961). He points 
out what is often forgotten, namely, that general prac- 
titioners were not first ejected from British hospitals by 
the N.H.S. but that the process of ejection had begun 
long before. Between 1948 and 1960, the proportion 
of specialists to general practitioners in the U.K. rose 
steadily, and in some specialties the change was strik- 
ing. In 10 years the number of plastic surgeons rose 
from 27 to 56, and of thoracic surgeons from 44 to 91. 
The number of hospital admissions has risen greatly, 
though the increase has not been uniform through the 
various specialties; for example, the number of admis- 
sions for ear, nose and throat work has actually fallen. 
Dr. Godber notes that it is part of the Ministry’s policy 
to provide access to radiology and pathology facilities 


for the general practitioner; to force him to refer the 
patient to outpatient departments for this purpose is 
wasteful, but unfortunately often necessary in Britain. 
He feels also that specialization in hospital work has 
still not gone far enough. Lastly he examines the prob- 
lems of communication between specialist and specialist, 
and between these and the general practitioner, which 
bedevil medicine throughout the modern world, but 
has no easy solution to offer. He does not, however, 
think that the G.P. should have hospital beds, because 
this would add one more compartment to a system 
which already has too many. 


G.P’s aNp HospiraL BEps 


With malice aforethought, the B.M.J. prints im- 
mediately after Dr. Godber’s denial of the value of 
the G.P. hospital bed another article by a distinguished 
general practitioner, Dr. John Hunt, in which he 
answers in the affirmative the question whether the 
G.P. should have access to hospital beds for his pa- 
tients. He points out that many a case is admitted 
simply for convenience of treatment, not because it is 
difficult, and that the G.P. and the hospital stand 
to gain by the entry of the former. He feels that the 
G.P. ought also to be able to take full responsibility 
for many of his hospital cases, just as he does at home, 
with consultant help when needed. Whereas Dr. 
Godber had advoeated a period of at least three years 
in hospital work for every would-be G.P., Dr. Hunt 
thinks that this is too long, and that two years each in 
hospital and in in-service training in G.P. is preferable. 
It is hard to say how many G.P. beds are needed in 
the country; there are at the present rather less than 
one bed a head, including all maternity and private 
beds. Dr. Hunt urges those G.P.’s who want beds not 
to miss the chance which the projected increase in 
hospital construction offers to stake out their legitimate 
claims. He deplores, however, the suggestion that 
practitioners should be simply offered a number of 
hospital appointments in assistant grades with daily 
routine duties caring for the patients of other doctors. 
This of course would suit the authorities because of 
the terrible shortage of indigenous staff. 


Eacu OTHER’s WASHING 


Some readers may recall the community whose 
members made a living by taking in each other's 
washing. Something like this is happening on the 
international scene at present. While discontented 
Englishmen (we discount the Scots and the Irish, who 
have always been highly mobile) leave for foreign 
shores to succour the sick, and Canadians take the 
jetstream south, the sick Briton admitted to hospital 
may find himself confronted with a language problem 
in his own town, for the gap in medical manpower in 
the hospital service is being plugged only by the flow 
of immigrants from the Commonwealth and even 
elsewhere. One Yorkshire hospital board recently ana- 
lysed the nationalities of the junior resident staff in 
their area and found an alarming situation. Out of 
705 posts advertised 134 had no applicants and another 
132 produced no applicants from the British Isles at 
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all. Of candidates invited to attend for an interview, 
31% never showed up, and out of 188 appointments 
made only 27% were of candidates from Great Britain 
and Ireland. One hospital with less than 20 residents 
and interns had a junior staff composed of 10 different 
nationalities, and some specialties seemed unattractive 
to indigenous doctors. For instance, only three out of 
16 posts in chest diseases and infectious diseases were 
held by British or Irish, and only one out of seven 
E.N.T. appointments was so held. There was also a 
reluctance to go into casualty or thoracic surgery 
departments. As the reporters say: “The language 
problem not only creates difficulties within the hospital; 
discourse with general practitioners and patients’ rela- 
tives can also produce complications.” It might be of 
interest to recall, however, that certain areas of England 
have never had a majority of English house staff; one 
can recall one well-known English provincial hospital 
where the male house staff consisted of eight Scots, 
one Irishman and one solitary Englishman—but that 
was of course 28 years ago! 


Henry BasHrorp—A MeEpbICAL HUMANIST 


Some versatile men desert medicine altogether for 
literature, and only a minority can claim to be both 
successful doctors and successful writers. Sir Henry 
Bashford belonged to that rare and diminishing band 
of versatile people who could combine an intense love 
of medicine with artistic talent. His death this year 
recalls the fact that he had a long and unique career 
in industrial medicine, serving from 1904 to 1933 in 
the medical service of the Post Office in London. There 
he not only collected vast amounts of information about 
the health of postmen but also made use of this material 
to reappraise current beliefs on such subjects as ado- 
lescent albuminuria, quarantine, tuberculosis and peptic 
ulcer. 


But many will think that this contribution was small 
in comparison with his witty and entertaining writings 
on a variety of topics not always connected with medi- 
cine. He wrote novels, poems, tales for children and 
essays, and his best-loved volume is that little gem 
“The Corner of Harley Street”, published in 1910 and 
taking the form of letters from a fictional character, 
Peter Harding, M.D., to his friends and relations. The 
book is full of sane advice and quotable bits, such as 
his remark on sex: “If you cover up anything long 
enough, and refer to it slyly enough, you can be certain 
in the end of making its exposure indecent. If gloves 
became de rigueur for a couple of centuries we should 
raise prurient titters at the mention of a knuckle.” And 
his tolerant attitude to his aunt’s devotion to quack 
remedies: “I am glad to hear that the ring has been 
completely successful in driving away the pains from 
your joints. I haven’t actually heard of the wearing of 
a ring round the waist for pains elsewhere. But as you 
say it sounds a distinctly hopeful idea.” Dressed up in 
Edwardian prose, there is a lot of wisdom in this little 
book, which no doubt someone will “discover” one day 
and reprint in paperbacks. S. S. B. GrtpErR 
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“Doctor... why did you choose 


medicine as your career?” 


Brigden’s Limited 


The young man in the photograph may be a colleague of 
yours one day—but at present, he and thousands of Cana- 
dian secondary school students are asking themselves the 
question, “What career will I choose?” 


Those who have an inherent desire to know more about 
science and its application to health and disease frequently 
consider medicine as a career. Before arriving at their 
decision, however, they often seek the advice of their own 
physician, who, through his experience, understanding, and 
personal example, has influenced their thinking in this 
regard, 


With a population of over 18 million—and still growing— 
Canada needs more doctors in training to maintain the 
present high standard of Canadian medicine. 


Your counsel to an enquiring student may assist him in 
choosing a career. To help you in giving him information 
” 


on “medicine as a career’, the revised C.M.A. booklet 
illustrated below is available upon request. 


This booklet is available in 
both French and English. 
Please write to: Public Re- 
lations Dept., THe CANADIAN 
MEDICAL AssOcIATION, 150 
St. George Street, Toronto 
5, Ontario. 


y a , 
Doctors ari 


; 
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MEDICAL MEETINGS 


THE ASSOCIATION OF AMERICAN 
MEDICAL COLLEGES 


Some 1000 medical teachers and others associated 
with them in the field of medical education, from the 
United States, Canada, Latin America, India, Thailand 
and Taiwan, gathered to attend the seventy-second 
annual meeting of the Association of American Medical 
Colleges, which was held in the Queen Elizabeth Hotel, 
Montreal, on November 13 and 14, 1961. In general 
sessions, sectional meetings and panel discussions the 
conference inquired into present-day methods of medi- 
cal teaching and evaluation of trainees in medicine, 
high school and pre-medical training curricula, recruit- 
ment of students for careers in medicine, educational 
costs in teaching ‘hospitals, hospital community plan- 
ning, and the responsibilities of North American medi- 
cal schools to the cause of world medical education. 
The fourth Alan Gregg Memorial Lecture, “The Epic 
of Alan Gregg”, was delivered by Dr. Wilder Penfield 
of Montreal on the occasion of the Association’s annual 
banquet on November 13. Pre-conference sessions were 
held on November 11 and 12 by the Continuing Group 
on Student Affairs, the Medical School-Teaching Hos- 
pital Section of the A.A.M.C. and the Central and 
South American Deans and Medical Educators. 

The annual meeting of the Association was opened 
by a message of welcome by Dr. G. H. Etrincer, 
Dean of the Faculty of Medicine, Queen’s University, 
Kingston, Ontario, and immediate Past President of 
the Association of Canadian Medical Colleges. 
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The Presidential Address 


In his presidential address, Dr. G. N. AAGAArD, 
Dean of the University of Washington School . of 
Medicine and President of the A.A.M.C., commented 
upon problems of recruitment of the best possible 
faculties and student bodies, the need for contribution 
of federal funds to medical schools, the role of the 
A.A.M.C. in international medicine and ways and 
means whereby the committee structure of the Associa- 
tion might be reorganized and augmented to greater 
effect. 

He noted that the present era uf abundance of 
research funds in the United States had been accom- 
panied by certain problems, many of which have been 

_created by the medical schools themselves. One such 
difficulty has been brought about by over-emphasis 
on research at the expense of teaching and administra- 
tive activity. He urged that more appropriate recogni- 
tion and rewards be extended to gifted, conscientious 
and devoted medical school teachers. 

Medical school enrolments have not kept pace with 
the growth in numbers of university undergraduates in 
general. To this end, many medical colleges, working 
with high school counsellors, college advisers, and 
alumni and other groups, are engaged in various pro- 
grams of student recruitment. To date, in establishing 
medical school entrance requirements, emphasis has 
been placed on the academic excellence of the student. 
This alone, however, does not guarantee that he will 
become a good physician. Above all, to be a good 

doctor the student must be motivated to care for 


patients as individual people who need and deserve 
his help. 

Dr. Aagaard emphasized that there will be a need 
for federal government support of medical education 
if facilities are to be provided that will be adequate to 
produce the numbers of doctors necessary to care for 
the nation’s health in the years to come. As yet no 
legislation has been enacted to provide such support 
in the United States although official representation 
recommending such legislation has been made by the 
A.A.M.C. to the Government of the United States 
through its Secretary of Health, Education and Wel- 
fare. Dean Aagaard expressed the view that the institu- 
tion of matching federal grants to provide for additions 
to existing schools and for construction of needed new 
medical schools is a matter of top priority if the nation’s 
medical educational system is to meet its obligation to 
produce the required number of physicians. 

During the past year, in recognition of its role in 
world medicine, the A.A.M.C. has established a Di- 
vision of International Medical Education with the aid 
of generous grants from the Rockefeller Foundation 
and other granting agencies. While the Association 
can help to co-ordinate and integrate programs for 
international education in medicine, the individual 
medical schools must assume responsibility in working 
out programs whereby they can contribute toward the 
improvement of medical education in less highly de- 
veloped nations. 

Dean Aagaard noted that the A.A.M.C. Section on 
Medical Schools and Teaching Hospitals, the Continu- 
ing Group on Medical Education and other groups 
within the Association have been working together 
effectively on matters pertaining to their mutual prob- 
lems, and expressed the opinion that the time has come 
to establish additional sections of the A.A.M.C. to work 
toward the solution of problems in specifically desig- 
nated areas. For example, it was suggested that there 
is a place for a Section on Continuing Medical Educa- 
tion, for one involving the chief accounting or fiscal 
officers of the medical schools, and for another section 
comprising the public information officers of medical 
schools and teaching hospitals. Such personnel and 
others within the medical school family should be given 
a more active role in the program of the Association, 
in the opinion of its president. 


a oc 2 


In an articulate and searching address entitled 
An Inquiry Into Medical Teaching, Dr. GrorceE E. 
Miter, Director of Research in Medical Education 
and Professor of Medicine, University of Illinois College 
of Medicine, posed the question — “Has the current 
preoccupation with teaching obscured the more vital 
importance of learning, in present-day institutions of 
medical education?” Since the pre-Flexnerian era, 
medical college entrance requirements have been 
steadily up-graded, but there is considerable cause to 
doubt that extra years in college before admission to 
the medical school makes for any better medical 
students or doctors. Recognition of this fact is leading 
to considerable pressure to reduce pre-medical college 
requirements as much as possible. The extent and 
method by which this objective should be accomplished 


- 
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requires serious consideration. Course patterns and 
subjects required in pre-medical education demand 
intensive study, as do the curricula in the medical 
schools themselves. In considering the content of cur- 
ricula and the time spent in completing the various 
courses required of the student both in his pre-mecical 
and medical college education, and his postgraduate 
training, Dr. Miller emphasized that the most important 
factor must surely be the time required by the indi- 
vidual to learn that which he should know to be a 
good doctor, not the time spent by a faculty in teach- 
ing a prescribed course of instruction. In the end, it 
matters only what a student learns, not what he has 
been taught. Although present methods of medical 
education are not doing badly in turning out good 
physicians, this does not imply that constant efforts 
should not be exerted to do better. The stage has been 
set for more intensive evaluation of past and present 
techniques of medical education and such studies must 
be pursued with vigour. 


Current methods of evaluating what the student or 
medical graduate has learned and of assessing his 
ability as a doctor also leave much to be desired. Only 
rarely do our present examination techniques accom- 
plish more than a few of the cognitive goals of educa- 
tion, and the results of examination programs and 
certification evaluations can be grossly misleading as 
an index of the individual’s future value as a doctor. 
Knowledge of itself is important but, in the words of 
Alfred North Whitehead, “Information, like fish, does 
not keep very long.” If we do not have confidence in 
these tools of measurement of academic performance 
and professional competence, it is logical that ways and 
means of improving them should be the subject of 
further intensive study. 
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schools 


research programs by individual medical 
appears desirable and necessary. 
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An interesting innovation in medical education in 
the form of A Four-Year Integrated Curriculum in 
Radiobiology was described by Dr. Wm. H. Et.iorrt, 
Professor, Department of Biochemistry, St. Louis Uni- 
versity School of Medicine. The integration of this 
curriculum within each of the four years of the medical 
course was instituted to provide physicians graduating 
from that school with basic knowledge concerning the 
fundamentals of nuclear medicine. Before this course 
was established it was ascertained that the existing 
faculty already included the nucleus of the required 
instructional staff, and that the course could be inte- 
grated into the general medical curriculum without 
overburdening the undergraduates. Over its four-year 
duration this course involves some 44 hours in lectures 
and 109 hours in laboratory work. It is conducted under 
the auspices of an interdepartmental committee rather 
than by one department of the medical school, the 
subject matter being presented by a wide variety of 
departments, such as the departments of biochemistry, 
physics, biology, radiology, medicine, and others. Care- 
fully supervised precautions are taken to avoid any ill 
effects of radiation exposure entailed in any of the 
studies involving the use and handling of radioactive 
materials. By direct participation in experiments the 
student gains first-hand knowledge concerning the 
medical implications of radioactive isotopes in basic 
biological studies, diagnosis and treatment. The public 
health aspects of radiation exposure and the effects of 
nuclear detonations are covered in a separate lecture 
series. Instruction in radiotherapy and teletherapy are 
conducted by the department of radiology. 











Dr. E. F. Rostnski, Associate Professor of Medical 
Education, and Director, Office of Research in Medical 
Education, Medical College of Virginia, reviewed the 
progress of the annual Sutmmer Seminars on Medical 
Teaching. First sponsored by the University of Buffalo, 
these seminars, devoted to discussions on the applica- 
tion of educational research to teaching and learning 
in medical schools, have since been carried on under 
other auspices. Studies have been made of the settings 
in which medical students can learn most rapidly and 
effectively. Evaluation and testing procedures to meas- 
ure the student’s knowledge have been explored, and 
the relation of these evaluation instruments to the 
objectives of medical education has been examined. 
The relative values in the learning process of didactic 
lectures, seminars and small group conferences were 
studied. Emphasis was placed on the importance of 
the student’s active participation in the learning process 
in distinction to his passive reception of a teacher’s 
instruction. An effort was made to improve the effec- 
tiveness, as teachers, of those who participated in the 
seminars. The content and form of the seminars them- 
selves were evaluated by means of questionnaires di- 
rected to those who had participated in them. In 
general, they have received enthusiastic approbation 
though certain of their limitations have becomé 
evident. These studies have demonstrated that there is 
a substantial body of as yet unrecognized information 
that can be of real value in improving instructional 
methods. The institution of similar sound intramural 
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Developments in High School Biology and Their 
Implications for Medical Education were discussed in 
a report by Dr. L. J. Evans, Director, New York 
University Center of Rehabilitation, and Dr. A. 
GrosMAN, Director, Biological Sciences Curriculum 
Study, University of Colorado. Referring to the ex- 
plosive growth of the health services during the first 
half of this century, Dr. Evans commented that while 
universities have been influenced by society’s demands 
for advances in the health field to expand facilities for 
education in the health professions, knowledge of edu- 
cational methods has not kept pace with advances in 
scientific knowledge. With a view to providing sec- 
ondary school students with improved training in the 
biological sciences that will equip them with a sounder 
basis for medical and other advanced scientific educa- 
tion, a series of three new biology courses for high 
schools are currently being developed and tested by 
the Biological Sciences Curriculum Study which was 
established in 1959 as an activity of the Education 
Committee of the American Institute of Biological 
Sciences, a professional society representing 84,000 
biologists. These three experimental versions of a high 
school biology course provide a balanced presentation 
of biology suitable for use with classes in the average 
American secondary school and within the intellectual 
capacity of most high school students. The courses are 
based on material presented in new texts, laboratory 
manuals, teachers’ guides and handbooks, and films on 
techniques. They attempt to provide the student with 








Canad. M. A. J. 
Dec. 23, 1961, vol. 85 


fundamental biological concepts concerning the origin 
of life, energy, evolution, reproduction, regulation and 
homeostasis, genetics, cellular structure and function 
of micro-organisms, comparative structural adaptation 
and physiology of animals, energy cycles of materials 
in the biosphere, the history of life, the cellular struc- 
ture of higher organisms, the relation of the function 
of parts to the whole organism, behaviour of animal 
and human organisms, individuals and populations, and 
ecology. Emphasis in these courses is placed on tests 
and observations in the laboratory, on the importance 
of searching and questioning, of persisting in a search 
for answers to the point of obstinacy, and of intelli- 
gently interpreting the significance of experimental 
findings. If these experiments in high school curricula 
are successful, they will ensure that students who have 
completed grade X will have a knowledge of biology 
and the life sciences equivalent to that of the average 


present-day college graduate. If advantage is to be. 


taken of this preliminary training in science, medical 
schools must adjust their curricula to make the most 
of the basic scientific knowledge of their students and 
to further constructively develop it in its applications 
to the health sciences. Properly organized, advanced 
medical education can open tthe door to almost incon- 
ceivable progress in the health professions in years to 
come, with untold benefits to be reflected in the health 
of individuals, communities and mankind in general. 


Dr. T. HALE Ham, Professor of Medicine and Director 
of the Division of Research in Medical Education, 
Western Reserve University School of Medicine, pre- 
sented a progress report entitled Medical Education at 
Western Reserve University. As many are aware, a 
profound revision of the medical curriculum was in- 
stituted at that school in 1952, after a period of 
intensive study and planning that began in 1946. Six 
classes have now completed this new curriculum. This 
undergraduate course was designed in an attempt to 
improve the effectiveness of the students’ learning 
ability. While the traditional departments of the 
faculty have been retained, they do not constitute. the 
essential teaching unit. This program has involved a 
radical revision of faculty duties, regrouping of faculty 
assignments in instruction, co-ordination and course 
planning. Preliminary components of the course are 
devoted to such studies as the normal and abnormal 
biology of man, application of biological principles in 
medicine, and training the student to think as a phy- 
sician. Later, clinical preceptorships are introduced and 
opportunity is provided for “self-education” through 
liberal scheduling of free time periods. Family and 
community studies are included in the clinical com- 
ponent of the curriculum. Finally, clinical clerkships in 
various subjects consume a period of 16 months. The 
increased responsibility delegated to the student in 
acquiring his medical education has resulted in a radical 
revision of the traditional student-faculty relation. 
Emphasis is placed upon the treatment of students as 
responsible graduate trainees and on the provision of 
adequate free time for the pursuit of their individual 
educational interests. Evaluations of academic progress 
and performance are carried out at a variety of levels, 
from interim tests to the national board examinations. 
To date, Dr. Ham noted, the performance of graduates 
from this course on national board examinations com- 
pares favourably with that of graduates from other 
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medical schools. Intramural evaluations of various 
aspects of the curriculum remain under constant study. 


= * 2 


Dr. A. Horwitz, Director, Pan American Sanitary 
Bureau, Regional Office of the World Health Organiza- 
tion, devoted the major portion of his address on 
Medical Education in Latin America Today to a philo- 
sophical discussion of the objectives of modern medical 
education in general, which, he noted, has witnessed 
profound changes in teaching methods, curricula, and 
administration of medical schools in the past two 
decades. A major responsibility of the medical school 
is to endow its graduates with solid moral and intel- 
lectual roots that will best fit them to pursue whatever 
pathways they choose to follow in their medical mission 
with well founded humanistic purpose. Medical edu- 
cation, he stressed, must recognize the social problems 
as well as problems of disease in those who seek the 
services and aid of physicians. It must produce phy- 
sicians trained in the prevention as well as the cure of 
disease, and here the role of the university assumes 
major importance. For the university to limit itself to 
what is little more than vocational training without 
recognizing its social role in the service of mankind is 
to retreat into the ivory tower. 

Particularly difficult problems in medical education 
arise in Latin America because of the inadequacies-of 
training in the basic sciences and humanities in a large 
proportion of the secondary schools. In most medical 
schools in Central and South America, applications for 
admission far exceed available educational facilities. 
In the majority of Latin American countries there is a 
general need to expand the services and facilities of 
existing medical schools and to establish new schools. 
In 1959 there were 4.7 physicians per 10,000 popula- 
tion in Central America, 5.1 per 10,000 in South 
America, and 5.0 per 10,000 in Latin America as a 
whole. Their distribution between urban, rural, and 
remote areas is grossly imbalanced. A major effort and 
generous contributions in terms of funds, equipment, 
and personnel will be required if present needs in 
medical education are to be met in the Latin American 
countries. Much assistance has already been made 
available through the Rockefeller Foundation and other 
fund-granting organizations. 


o oO 2 


The World Role of The Association of American 
Medical Colleges was elaborated in a dynamic and 
forceful presentation by Dr. H. Van Ze Hive, 
Director of the Division of International Medical Edu- 
cation, A.A.M.C. International medicine, he said, is 
examining its power to influence human events and the 
relevance of medicine to these events and to the titanic 
struggle of man against his environment that is the 
hallmark of this century. American medicine is: as- 
suming its role as a prime force in contributing to in- 
ternational medicine in recognition of the reciprocal 
relation between health and progress. To maintain a 
humanistic ratio of physicians in the population of 
underdeveloped countries will require a major and 
concerted effort in education and training of medical 
personnel. These physicians must become leaders in 
campaigns to meet the urgent mass needs in the fields 
of nutrition and disease prevention in many nations. 
Despite. the discouraging and sometimes appalling 
magnitude of these tasks, encouraging progress is being 
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made. For example, when India was granted inde- 
pendence it had 15 medical schools; today it has 60 
and within the next few years will have 75. American 
medical education must play a responsible role in 
contributing to programs for the advance of medical 
education in underdeveloped areas of the world. Many 
individual schools are pioneering in affiliation arrange- 
ments with medical schools in these nations, and in- 
creasing numbers of students and graduates from so- 
called underdeveloped countries are being trained in 
North America. In recognition of its obligations in this 
field, the Association of American Medical Colleges 
recently established its Division of International Medi- 
cal Education with the following objectives: (1) to 
obtain a clearer view of specific problems in medical 
education in individual underdeveloped countries; (2) 
to identify and measure sources of support for the 
advancement of medical education abroad; (3) to assist 
other agencies in the planning of programs to advance 
medical education abroad, based on a better under- 
standing of the problems facing the countries where 
need for such assistance exists; and (4) to support the 
operations of responsible agencies in their efforts to 
advance medical education in underdeveloped areas of 
the world. Dr. Hide discussed the details of the broad 
range of measures now being provided to attain these 
goals and concluded his remarks with the comment that 
the opportunity for American medicine to contribute to 
world medical education today is an almost limitless 
one which can and must be fulfilled. 


© = °° 


The complexities of Education Costs in Teaching 
Hospitals were analyzed by Dr. H. Bost, Assistant 
Vice-President for Policy and Planning, University of 
Kentucky College of Medicine, and Mr. A. J. CARROLL, 
Business Officer, State University of New York, Upstate 
Medical Center, Syracuse. Dr. Bost observed that this 
problem is becoming acute, owing to three trends: (1) 
the upward trend in costs of providing medical care to 
patients in hospital, (2) the trend toward organization 
of payment for patient care administered by third 
parties with the concept that their function does not 
include the support of medical educational costs, and 
(3) the trend toward improvement of training and 
higher stipends for interns and residents. As these 
trends continue, the problems of teaching hospitals in 
providing education for medical trainees will become 
more intensified. Implicit in the obligations of a teach- 
ing hospital are the two functions of (1) its service to 
patients and (2) its provision of teaching and training 
for students, interns and residents. The areas of overlap 
of these two functions are of major proportions and 
these constitute the tough core of the complex problems 
of financing educational costs in teaching hospitals. 
The great variation between the relation of individual 
hospitals to medical schools and between the accounting 
and record procedures in such institutions makes it 
very difficult to present an assessment of these problems 
in general terms. 


Although the concept that the cost of patient care in 
a hospital should include the cost of medical education 
is acceptable in principle, it creates major difficulties: 
Has the time come, Dr. Bost inquired, when medical 
educational costs incurred by teaching hospitals should 
be borne by the medical school, and should grants to 
defray such costs be made directly to medical schools? 
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Realistically, neither of these institutions is in a position 
to divert any of its funds to the other. Decreasing the 
cost of medical education at the expense of increasing 
that of patient care would obviously be of no advantage. 
More desirable is the aim of obtaining sources of in- 
creased financing for both institutions rather than 
merely re-shuffling the burden of costs between them. 
More effective new methods of financing the cost of 
education and research in teaching hospitals are now 
essential. A major difficulty arises as well in distinguish- 
ing the cost of education from that of patient care in a 
teaching hospital. Indeed it seems impossible to 
separate such expenses with any degree of accuracy 
because they are so interdependent. Any attempt to 
allocate a basis for cost distribution between them must, 
of necessity, be arbitrary, and is essentially a policy 
decision. Because of the wide variability of factors 
affecting different institutions, it would probably be 
useless to attempt to devise any standard formula for 
allocation of education costs between medical schools 
and teaching hospitals. The correction of deficiencies in 
these areas, Dr. Bost concluded, is a challenge to our 
ingenuity, wisdom and energy. 


Mr. Carroll, on the other hand, expressed the opinion 
that an effective method of assessment, allocation and 
financing of costs of medical education in teaching 
hospitals can be devised, and he advocated the im- 
mediate institution of an intensive study to accomplish 
this purpose. Such a study, he urged, is essential and 
can be effective. Medical education authorities must 
take an active part in such investigations which could 
be productive of data that could provide a basis for 
effective administrative action to finance the costs of 
both parties. Specifically, it was suggested that the 
A.A.M.C., A.M.A. and hospital administrators assume 
responsibility for such a study to identify educational 
costs in teaching hospitals. It was further suggested that 
a steering committee of top-rank representatives from 
the three aforementioned groups be designated to define 
the scope of such a study, the personnel who would 
conduct it, and the method of financing it. The steering 
committee would appoint an advisory committee of 
medical school deans and hospital administrators and 
assign expert consultants in hospital accounting and 
other pertinent areas. The study which he proposed, 
predicted Mr. Carroll, could answer many questions 
and undoubtedly raise many more. 


= ° ° 


Dr. K. S. Kuicxka, Executive Director, Hospital 
Planning Council for Metropolitan Chicago, presented 
a far-ranging discussion on the subject of Hospital Com- 
munity Planning, Teaching Hospitals and Medical 
Schools. Long-range planning to meet the needs of an 
entire community by a system of hospitals in that com- 
munity is a relatively new concept. From the viewpoint 
of a hospital planning council, such planning requires 
the definition of goals and the means by which they 
are to be achieved. The identification of problems in- 
herent in such planning involves both analytical and 
political decisions. Analytical research can provide 
guide lines for planning the best possible hospital 
system to meet the health needs of a community. Until 
the fruits of this research are available, however, the 
approach to such planning must be more or less 
empirical. Teaching hospitals must relate and correlate 
their plans with those of other hospitals in the com- 
munity hospital system as a whole. The location and 
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tinancing of a new teaching hospital and its effects on 
other governmental and voluntary hospitals in the com- 
munity may create major difficulties. In general, hos- 
pital beds that are provided tend to be used, irrespective 
of the type of institution in which they are located. 
However, if a newly constructed teaching hospital is 
used in preference to other hospital facilities in the 
community, it may result in disuse of the services of 
the latter institutions at considerable expense to them. 
On the other hand, the creation of new hospitals beyond 
existing needs may lead to excessive use of these 
facilities to the detriment of the community hospital 
system as a whole and the citizens it serves. 

Commenting on the role of physicians in the com- 
munity hospital system, Dr. Klicka observed that 
doctors, in general, look to their community hospital to 
provide the best possible facilities for the care of their 
patients, to make available to them certain ancillary 
facilities to assist them in the care of their patients, 
and to ensure that medical practice within the hospital 
remains strictly under the control of the medical pro- 
fession. On the other hand, the public demands that 
these institutions serve the best interests of the health 
requirements of the community as a whole and not just 
those of the medical profession. A hospital, Dr. Klicka 
emphasized, is not simply a workshop for physicians 
but a facility for the general benefit of all citizens in 
the area it serves. In this connection he stressed that it 
is of importance to the medical profession that the 
“public image” of the physician should not continue 
to develop in keeping with the current trend to view 
him as a scientist more concerned with personal interests 
of a “commercial” nature than with community interests 
on a broad scale. The major problem that faces the 
profession today and in the immediate future is not 
the pursuit of advances in the science of medicine but 
rather to acquire an appreciation of, and an adjustment 
to the means by which these advances can be made 
available to society as a whole. 

The public has a right to demand protection against 
poor-quality medical practice in its hospitals. In this 
respect, as well as in the dislocation they introduce in 
long-term community hospital planning, the develop- 
ment of proprietary hospitals by some physicians and 
physician groups is creating serious problems in certain 
areas. The business practices of certain institutions of 
this nature are of dubious propriety, to say the least, 
and in some cases they are operated under the direct 
influence of known criminal elements. 

Medical schools have a responsibility in orienting 
undergraduate and resident trainees in their obligations 
to community health services in general and in the 
role, function and modus operandi of community hos- 
pitals. Greater effort should be directed toward the in- 
culcation in such trainees and students of the principle 
that the medical staff of teaching and other hospitals 
is responsible for the quality of medical care provided 
in that hospital and its community, and toward the 
training of physicians as well-rounded citizens aware of 
their total responsibilities to community health. 


* o * 


Dr. J. P. Hussarp, Executive Director of the 
National Board of Medical Examiners and Professor of 
Public Health and Preventive Medicine at the Uni- 
versity of Pennsylvania School of Medicine, presented 
a particularly interesting account of The Revised Part 
III Examination of The National Board and Its Results. 
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This is a new standardized type of examination that 
has been developed by the National Board of Medical 
Examiners to assess the clinical competence of medical 
graduates at residency level. It is designed for candi-° 
dates who have passed the Part I and Part II examina- 
tions, who have graduated from an approved medical 
school in the United States or Canada, who have 
qualified for an M.D. degree and who have completed 
one year of approved internship. The first portion of 
this examination (Part A) provides the means of as- 
sessing the competence of the candidate in history 
taking, physical examination, establishing rapport with 
the patient and applying the knowledge so obtained in 
arriving at a diagnosis. Departing from previous pro- 
cedure, the conduct of this new examination requires 
that the examiner be present while the candidate 
carries out his history taking and physical examination, 
taking note of specific aspects of his technique and 
methods. For example, it is observed whether the 
candidate makes inquiry concerning the family and 
social history of the patient, whether he carries out a 
satisfactory examination of the eyegrounds, rectum, 
blood pressure and hernial sites, and endeavours to 
palpate the trachea, liver, spleen, lymph nodes and 
peripheral arteries. These and other aspects of the 
candidate’s methods and technique are recorded by 
check marks on a standardized form which is sub- 
sequently evaluated and assigned a score by the board 
of examiners. 

The second portion of this examination (Part B) is 
directed toward an evaluation of the candidate’s powers 
of observation based on motion pictures of a standard 
series of patients. One of these, for example, presents 
the classical characteristics of myxedema. 

Part C of the test is designed to assess the candidate’s 
ability to design an adequate program of management 
for individual patients, their further investigation and 
treatment. 

The results of a series of trials with this test in the 
past year indicate that its “face validity” is generally 
acceptable. Statistical analysis of these trials supports 
the opinion that the value of the test is superior to that 
of previous examination methods, though there is room 
for further improvement. 

This test, then, appears to be of value in identifying 
those graduate trainees at residency level who may be 
deemed not yet qualified to be granted a licence to 
practise medicine. 

Dr. Hubbard commented that the medical school 
and teaching hospital staffs must make their individual 
decisions whether they are prepared to contribute to 
the widespread application of this new Part III National 
Board examination by providing clinical facilities and 
examiners to conduct the assessment of candidates. 


2 * ® 
PANEL DIsCUSSIONS 
Flexibility in Time For Preparation of the Physician 


The comments of the members of this panel centred 
largely on the need for re-evaluation of the optimum 
total time period required for pre-medical and medical 
education; revision of curricula at both of these edu- 
cational levels to eliminate outdated subject matter 
and incorporate significant new developments; the 
current tendency of many medical schools to recognize 
the desirability of providing longer periods in the 
curriculum for “self education” and the pursuit of in- 
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dividual academic interests; and techniques for evalua- 
tion of high school students prior to medical school 
enrolment with a view to selecting those apparently 
suited for accelerated undergraduate courses. 

With regard to the latter subject, Dr. J. A. D. 
Coorer, Associate Dean, Northwestern University 
Medical School, described an experimental program 
under study at that university that has been designed 
to make it possible for specially selected high school 
students to graduate in medicine six years after com- 
pletion of their secondary school education. 

Dr. R. H. ALway, Dean, Stanford University Medical 
School, reported on the radically revised course that 
was adopted at that institution in 1958. He noted that 
between 1940 and 1955 some 100 hours had been 
added to the required curriculum. One of the first 
assignments of the curriculum study committee was to 
prune the number of hours devoted to compulsory 
components of the curriculum to the minimum con- 
sidered essential. For various reasons a year-round, 
four-quarter academic program was felt to be un- 
desirable, so an additional year was added to the 
medical course to provide for inclusion of the minimum 
core of required subject matter and to allow adequate 
free time for students to develop their individual 
interests. When this program was instituted, a bac- 
calaureate degree was required prior to enrolment, .but 
this has since been modified so that students without 
such a degree can enter the medical course after com- 
pleting three or four years of college training. During 
the first portion of their five-year course in medicine 
these students receive instruction in basic sciences and 
orientation in clinical medicine while completing their 
baccalaureate requirements. The interdependence of the 
various branches of medicine is emphasized in the final 
two years of the medical course. The fourth year will 
provide for inpatient and outpatient clinical clerkships. 
Half of the final year will be devoted to outpatient 
experience in the general medical clinics; the other 
half will be available for elective work in specialty 
clinics. A large amount of free time is allotted through- 
out the course for the pursuit of individual interests 
and for conjoint teaching by various components of the 
faculty. On the whole, said Dr. Alway, this program 
appears to be proceeding with reasonably satisfactory 
progress although, as might be expected, it is en- 
countering its share of vicissitudes. 

Dr. S. P. Asper, Associate Dean and Chairman of 
Admissions, Johns Hopkins University School of 
Medicine, presented a brief account of some of the 
features of the revised program of medical education 
introduced at that university in 1959. The requirement 
of a baccalaureate degree before medical school ad- 
mission has been modified at Johns Hopkins University, 
as it has at Stanford, and certain students from ap- 
proved colleges are now permitted to enter the Johns 
Hopkins School of Medicine in a five-year medical 
course after completing two or three years in college, 
without a baccalaureate degree. Currently such students 
constitute about one-third of the new admissions in 
medicine. The Medical Colleges Admission Test 
(M.C.A.T.) scores between these two groups are sur- 
prisingly comparable, and at this early date the per- 
formance of students who have entered the new five- 
year course compares favourably with that of students 
in the established four-year course. 


o o co 
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Problems of Admission and Liaison Pertaining to 
Medical Colleges, Secondary Schools, and 
Undergraduate Institutions 


Commenting on difficulties in recruitment of medical 
students and the decrease in the pool of medical school 
applicants in recent years, Dr. H. W. Batmey, As- 
sociate Dean, College of Liberal Arts and Sciences, 
University of Illinois, Chicago Undergraduate Division, 
envisaged the following as factors of significance: (1) 
The waxing popularity of other professions in compe- 
tition with medicine. (2) The changing public concept 
or “image” of the doctor. (3) The many misconceptions, 
or as Dr. Bailey put it, the “folklore” surrounding the 
belief that entrance requirements and the academic 
demands of medical schools are so stringent that only 
the most brilliant student can meet them. (4) The fact 
that the degree of security of the recent medical 
graduate is so much less than that offered to new 
graduates in other professions. (5) The belief that the 
expanding vocational opportunities in other fields exceed 
those in the profession of medicine. 


To counteract or eliminate these problems Dr. Bailey 
suggested the following remedies: (1) Measures should 
be taken at “grassroots” level to increase the pool of 
good high school students. (2) The disparity in finan- 
cial support available to medical students in comparison 
with that for other graduate students should be reduced. 
(3) The time period required between high school 
graduation and graduation in medicine should be de- 
creased. (4) Educational programs stressing careers in 
medicine should be directed toward high school 
students by better organized, more widely disseminated 
and more effective techniques. (5) Real “teeth” should 
be put into the profession’s activities in restricting un- 
ethical or inadequate practitioners. (6) Efforts should 
be directed toward dissipation of the “folklore” con- 
cerning scholastic requirements for medical school 
admission. 

Dr. D. H. FuNKENSTEIN, Assistant Professor of 
Psychiatry, and Director of Research, Harvard Uni- 
versity Health Services, observed that the greatest 
immediate chance of increasing the number of medical 
graduates lies in reduction of the undergraduate at- 
trition rate due to academic failure and other causes. 
Dr. Funkenstein emphasized the magnitude of this 
factor by the rather startling statement that the 
equivalent of the output of graduates from 10 new 
medical schools could be gained in the United States if 
medical student failure rates could be cut back to their 
levels of six years ago. Inadequate pre-medical prepara- 
tion, the lack of important fundamental skills in appli- 
cants for enrolment, ineffective methods of selection of 
candidates for medical school admission, and increasing 
demands imposed by the medical schools on those 
admitted to medical courses, all contribute toward the 
increased academic failure rate of recent years. 

Psychological-medical problems among students like- 
wise exert a not inconsiderable influence on the with- 
drawal rate of medical undergraduates. These trainees 
are required to spend so many years before they achieve 
their professional degrees that the imposition of tradi- 
tional teacher-student relations involves the treatment of 
the medical student as an adolescent well into his adult 
life. In Dr. Funkenstein’s experience, about 10% of 
medical students require professional help because of 
some psychological problem, and 1 to 2% are unable 
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to proceed to graduation because of severe disorders of 
this nature. 

In the United States the difficulties in arranging 
transfer of a student who is rot progressing favourably, 
from one medical school to another, may also contribute 
to the attrition rate. 

The following remedial measures were advocated to 
reduce the medical school failure and withdrawal rate: 
(1) Careful study of admission procedures and student 
selection. (2) Revision of the curriculum to eliminate 
excessive demands upon the student. (3) Improvement 
and broadening of pre-medical education in key sub- 
jects at high school and college level. (4) Alteration of 
existing legislation to permit medical schools to accept 
students from other states and to facilitate transfer of 
students from one school to another in special cases 
where this procedure is deemed advisable. (5) Closer 
liaison between medical school authorities and 
secondary school guidance counsellors, and improve- 
ment of guidance and counselling services in high 
schools, colleges and medical schools as well. (6) Con- 
tinued intensive research in all of these areas. 

In consideration of ways and means of stimulating 
recruitment of students for medical school enrolment, 
Mr. C. W. Bowman, Head of Guidance and Counsel- 
ling, San Mateo High School, California, concurred in 
many of the proposals of other members of the panel. 
He urged that efforts to clarify the myths and folklore 
concerning the magnitude of academic requirements 
for enrolment in and graduation from medical schools, 
and the drama and excitement of other professions, 
should be directed toward secondary school counsellors 
as well as high school and college students. Better 
communication between medical school authorities and 
guidance counsellors might be established by publication 
of such information in the official journals of counselling 
organizations. The two groups should also establish 

closer liaison in designing more effective techniques for 
assessing the motivation and potentialities of students 
for careers in medicine. Medical schools should develop 
more active and aggressive recruiting programs in high 
schools and colleges comparable to those of a number 
of industrial organizations. Local recruiting activities 
might be organized by regional and county medical 
societies. Mr. Bowman suggested that a greater effort 
should also be directed toward the recruitment of 
women for medical careers. Sources of additional 
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financial assistance should be sought to enable worthy 
students who require such support to complete their 
medical education. 

The panel chairman, Dr. C. W. Emery, Dean of 
Men, and Chairman, Pre-Medical Advisory Committee, 
College of Liberal Arts and Engineering, Tufts Uni- 
versity, observed that there is a need for increased 
financial aid for medical students, in the form of 
scholarships, loans and part-time employment. Such 
assistance should be provided in part by government, 
but in large part by the universities themselves. Reiter- 
ating the recommendations of the other panellists con- 
cerning the need for more active recruiting programs, 
Dr. Emery noted that a young man’s or young woman’s 
choice of a career is influenced most strongly by 
personal contacts. These can be provided only by 
individual physicians in local communities. Medical 
school authorities require better liaison not only with 
high school guidance counsellors but with school 
principals, teachers, and representatives of organized 
medicine as well. More use should be made of the 
facilities of the United States Office of Education, 
parent-teacher organizations and other community 
groups in medical student recruiting programs. Dr. 
Emery suggested that the A.A.M.C., medical schools 
and local medical societies might organize arrange- 
ments for summer employment of potential medical 
students in a hospital or other medical setting where 
their suitability for a medical career might be more 
effectively evaluated. He felt too that undergraduate 
colleges might be able to provide their students with 
more reliable guidance relative to the likelihood of 
their acceptance for enrolment in medical school and 
their subsequent academic success, if such colleges 
were kept informed by the A.A.M.C. regarding current 
failure rates and vacancies for new enrolments in indi- 
vidual medical schools. He advocated the provision of 
facilities for careful research concerning the factors 
that motivate students to enrol in medical schools and 
that influence their academic success or failure therein. 
Much of the content of basic college curricula, he sug- 
gested, could be transferred to high school level so that 
colleges might use the time thus made available for 
more advanced courses to stimulate thinking ability, 
creative ideas and independent study. 


DonaLp C. GRAHAM 





PAGES OUT OF THE PAST: FROM THE JOURNAL OF FIFTY YEARS AGO 


ONTARIO 


The best of the universities will welcome the day when 
their classes will be smaller, the students entering better 
equipped, and time found for the best kind of teaching. 

Comforting as the Carnegie Report was, in regard to 
medicine in Canada as a whole, yet it left the impression 
that even in the best circles greater things must be at- 
tempted in the early future—and now, that the council has 
stood aside, and said “gentlemen, go your own course and 

rove to us that you can accomplish all you profess to 

e able to do”, it is evident that no university can afford 
to ignore the responsibilities thrust upon it. It is to be 
hoped, though, that the council will prove itself equal to 


the occasion, and really live up to its newly found ideals. 
If, for example, it allows any of the universities to curtail 
the session to six months, when an eight month session is 
demanded, it will furnish material for further severe 
criticism. 

No one supposes that it will have favourites, or wink at 
infractions of the law. To the close observer it is evident 
that the council is going through a purifying process that 
augurs well for the future of medical education in Ontario, 


and its very existence depends on its ability to keep to the 
paths of virtue. As is the case so often, the hope of the 
council is in its young blood.—Editorial, Canad. M. A. J., 
1: 1206, 1911. 
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GENERAL PRACTICE 
RESIDENCIES IN CANADA 


gdIClNAg Tue Co.uece of General Prac- 
> G, tice of Canada in co-operation 
= %, with The Canadian Medical 
= M G 2 Association has drawn up regu- 
3S pf, = lations governing a second-year 
o% & of or senior internship designed 

Cg ee ifically for doctors planni 

4Na DEN” specifically for doctors planning 


to enter general practice. These 
are called General Practice Residencies. The follow- 
ing hospitals have co-operated with the College by 
establishing these Residencies: 


British COLUMBIA 


Royal Columbian Hospital, New Westminster; Mr. L. F. C. 
Kirby, Superintendent. 

Royal Jubilee Hospital, Victoria; Dr. J. L. Murray Ander- 
son, Medical Administrator. 

St. Joseph’s Hospital, Victoria; Dr. E. N. Boettcher, Medi- 
cal Superintendent. 

Vancouver General Hospital, Vancouver; Dr. L. E. Ranta, 
Asst. Medical Director. 


ALBERTA 

Holy Cross Hospital, Calgary; Sister C. Gauthier, Superior 
and Administrator. 

Calgary General Hospital, Calgary; Dr. J. 
Administrator. 

Misericordia Hospital, 9830-111th Street, Edmonton; Dr. 
G. R. Macdonald, Medical Director. 

Royal Alexander Hospital, Edmonton; Dr. D. R. Easton, 

Superintendent. 


C. Johnston, 


SASKATCHEWAN 

Regina General Hospital, Regina; Dr. A. Pickles, Medical 
Superintendent. 

Regina Grey Nuns’ Hospital, 7 Dewdney Ave., Regina; Dr. 
J. A. Dupont, Medical Director. 

St. Paul’s Hospital, Saskatoon; Sister A. Lachance, Ad- 
ministrator. 


MANITOBA 

St. Boniface Hospital, St. Boniface; Dr. Paul L’Heureux, 
Medical Director. 

Misericordia General Hospital, Winnipeg; Dr. 
Kenty, Secretary of Executive Staff. 


Jack Mc- 


ONTARIO 


Hamilton General Hospital, Hamilton; Dr. W. E. Noonan, 
Acting Superintendent. 

Hopital St. Louis-Marie de Montfort, Ottawa; Dr. W. F. 
Cormier, Medical Director. 

Ottawa Civic Hospital, Otawa; Dr. H. Featherston, Assistant 
Superintendent. 

Ottawa General Hospital, Bruyére Street, Ottawa; Dr. J. 
Paul Laplante, Medical Director. 

The General Hospital of Port Arthur, Port Arthur; Mr. J. 
A. McNab, Administrator. 

St. Joseph’s Hospital, Sarnia; Sister M. St. Paul, Super- 
intendent. 


St. Thomas-Elgin General Hospital, St. Thomas; Mr. 


Bertram G. Thacker, Administrator. 
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New Mount Sinai Hospital, 550 University Ave., Toronto; 
Mr. Sydney Liswood, Administrator. 

Northwestern General Hospital, Keele St., Toronto; Dr. 
V. C. Malowney. 

St. Joseph’s Hospital, Toronto; Sister M. Estelle, Super- 
intendent. 

Scarborough General Hospital, 3050 Lawrence Ave. E 
Scarborough; Dr. Claude Macdonald, 
Ordinator. 

Toronto East General and Orthopaedic Hospital, Coxwell 
at Sammon, Toronto; Mr. E. R. Willcocks, Super- 
intendent. 

Hotel-Dieu of St. Joseph, 1030 Ouellette Ave., Windsor; 
Sister R. M. Prieur, R.N., Assistant Administrator. 


"> 


Intern Co- 


QUEBEC 

Montreal General Hospital, Montreal; Dr. William Storrar, 
Medical Director. 

Notre-Dame Hospital, Montreal 24; Dr. J.-R. Boutin, Medi- 
cal Director. 

Royal Victoria Hospital, Montreal 2; Dr. Ronald V. Christie, 
Physician-in-Chief. 

Jeffery Hale’s Hospital, 1250 St.-Foy Road, Québec; Mr. 
kK. E. Nicholson, Administrator. 

L’Hotel-Dieu de Québec, Québec; Dr. J.-B. Jobin, Medical 
Director. 

Sherbrooke Hospital, Sherbrooke; Mr. H. C. Allnutt, Ad- 
ministrator. 

Hopital St-Joseph, 779 Ste-Julie, Trois-Riviéres; Dr. J.-J. 
Laurier, Medical Director. 


New BruNSWICK 


Saint John General Hospital, Saint John; Dr. Carl R. Trask, 
Director. 








EIGHTH ANNUAL CLINICAL 
MEETING, ALBERTA CHAPTER, 
COLLEGE OF GENERAL PRACTICE 


sg dICINA e THE EIGHTH Annual Clinical 
> &. Meeting of the College of 
= % General Practice, Alberta Chap- 
= M G > ter, will be held at Banff on 
a 4%, 5 January 24, 25 and 26, 1962, 
vo *¥5 ey under the presidency of Dr. J. 

Canapen” A. Weddell. The meeting will 


be held in conjunction with the 
Annual Meeting of the Section of General Practice, 
Alberta Division, ‘The Canadian Medical Associa- 
tion. 

The guest speakers will be Dr. Martin M. 
Hoffman, Chief Physician, Jewish General Hospital, 
Montreal, and Associate Professor of Medicine, 
McGill University; and Dr. Donald H. Williams, 
Professor and Head of the Department of Con- 
tinuing Medical Education, University of British 
Columbia, Vancouver. 


Further information about the meeting may be 
obtained from Dr. J. C. Staples, P.O. Box 608, Red 
Deer, Alberta. 
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OBITUARIES 


DR. ANDREW CROLL, 89, died on October 29, 1961, 
in Toronto, Ont. A native of Dundee, Scotland, Dr. 
Croll graduated from University College in Dundee 
and Edinburgh University. He did postgraduate studies 
in London, Vienna, Berlin and Budapest before coming 
to Canada in 1908. During the First World War he 
served with the No. 2 Canadian General Hospital and 
after the war he was Chief Surgeon at Camp Hill 
Hospital, N.S. Dr. Croll practised in Saskatoon until he 
retired about 12 years ago. He was a Fellow of the 
Royal College of Surgeons of Edinburgh and _ of 
Canada, and an honorary Fellow of the American 
College of Surgeons. He was a senior member of both 
the British and Canadian Medical Associations. He 
served on the Soldiers Civil Re-establishment Depart- 
ment in northern Saskatchewan for 27 years, and as 
an officer of the St. John Ambulance. 


He is survived by a son, Dr. L. Duncan Croll of 
Winnipeg, and a daughter. 


DR. THOMAS LORNE DOBSON, 74, died at the St. 
Catharines (Ont.) General Hospital on October 26, 1961. 
Born in Barrie, Ont., he graduated from ihe University 
of Toronto in 1916. He practised medicine for 30 years 
in Dodsland, Sask., and in the surrounding communi- 
ties. Dr. Dobson retired in 1947 and made his home in 
St. Catharines, Ont. 


DR. FOSTER COLQUHOUN HAMILTON, 65, died 
in the Soldiers Memorial Hospital, Orillia, Ont., on 
October 27, 1961. Dr. Hamilton was born in Iroquois, 
Ont., and graduated from Queen’s University in 1923. 
After graduation, he served with Dr. C. E. O’Connor, 
and then joined the Ontario Hospital School in Orillia. 


He is survived by his widow, a son and a daughter. 


DR. WILLIAM H. HOLMES, 68, died at Queensway 
General Hospital, Toronto, Ont., on November 11, 
1961. Dr. Holmes graduated from the University of 
Toronto in 1918 and served with the Royal Army 
Medical Corps in World War I. He practised in the 
Toronto area for 40 years, and was on the staff of 
Queensway General Hospital and of Toronto Western 
Hospital. 

Dr. Holmes is survived by his widow, a son and a 
daughter. 


DR. A. H. JEFFREY, 54, physician and coroner, died 
at Nipigon, Ont., on November 5, 1961. Born in To- 
ronto, he attended Upper Canada College, and in 1932 
graduated from the University of Toronto in medicine. 
Dr. Jeffrey served in England with the supply division 
of the Royal Army Medical Corps. On his return to 
Canada, he established his practice at Nipigon, Ont. 

He is survived by his widow, two sons and two 
daughters. 


DR. GRAHAM JORDAN, 64, died in the Welland 
(Ont.) County General Hospital on October 22, 1961. 
He graduated from the University of Toronto in 1920. 

Dr. Jordan is survived by his widow, a son and a 
daughter. 


DR. MORRIS TUBBER KOBRINSKY, 47, drowned in 
Lake Winnipeg near Gimli Harbour on October 28, 
when his boat overturned during a hunting trip. Born 
in Winnipeg, he attended St. John’s Technical High 
School, where he was awarded the Governor-General’s 
gold medal. He graduated from the Faculty of Medi- 
cine, University of Manitoba, in 1938 and served for 
five years overseas with the R.C.A.M.C., No. 21 
General Hospital, retiring with the rank of Major. He 
gained the Ch.M. degree in 1948 and was certified in 
general surgery by the Royal College of Physicians and 
Surgeons of Canada. He was a Fellow of the Inter- 
national College of Surgeons. He was on the staff of 
Grace and St. Boniface Hospitals. 

In high school and medical college he was an out- 
standing athlete. He played with the Winnipeg Blue 
Bombers when they won the Grey Cup in 1935. 

Surviving him are his widow, a son, two daughters, 
two brothers, Dr. Louis Kobrinsky of Winnipeg and 
Dr. Taffy Kobrinsky of Vancouver, and three sisters. 


DR. MARY OLGA MacLAREN, 45, died at Princess 
Margaret Hospital, Toronto, Ont., on November 7, 
1961. Dr. MacLaren was born in Winnipeg, Man., and 
graduated from the University of Toronto in 1943. She 
studied anesthesia at the Royal Victoria Hospital 
and the Homeopathic Hospital, Montreal, and was an 
anesthetist at the Hospital for Sick Children, Toronto, 
and at the Ford Hospital, Detroit, Mich. 


DR. ROY F. MANNING, 64, died in Westmount, Ill., 
U.S.A., on October 1, 1961. Born in Plympton, N.B., 
he received his early education there. In 1923, Dr. 
Manning graduated from the University of Toronto 
Medical School and served his internship in Pitts- 
burgh, Pa. 


Dr. Manning is survived by his widow and two sons. 


LE DR JEAN PAQUIN, régistraire du Collége des 
médecins, est décédé a lige de 65 ans a l’Hotel-Dieu 
de Montréal, Qué., le 22 octobre, 1961. 

Né a Deschambault, Qué., il a fait ses études classi- 
ques au Séminaire St-Joseph de Trois-Riviéres, Qué. 
Il obtint son degré en médecine 4 Y Université Laval en 
1932. 

Le Dr Paquin, spécialiste en hygiéne, fut ancien 
officier médical de Unité Sanitaire du comté de Nicolet 
de 1936 a 1942. . 

Il laisse dans le deuil deux fils et une fille. 


DR. ERNEST RENTON, 50, died at Deep River, Ont., 
on October 18, 1961, A native of Sydney, N.S., he 
graduated in medicine from McGill University in 1940. 
Since 1946 Dr. Renton had been head of the hospital 
of the Atomic Energy of Canada, Chalk River, Ont. 


He is survived by his widow, two sons and a 
daughter. 
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THE MISREPRESENTATION OF ARTHRITIS DRUGS 
AND DEVICES IN THE UNITED STATES. Ruth Wal- 
rad, Research Consultant. 168 pp. Arthritis and Rheu- 
matism Foundation, New York, 1960. $3.50. 


This is a report by a research consultant, Ruth Walrad, 
to a Committee on Arthritis Advertising of the Arthritis 
and Rheumatism Foundation. This book investigates 
the annual 252 million dollar deception (in the United 
States) which capitalizes upon the pain suffered by 
those who believe themselves to have rheumatic dis- 
eases. The report is presented between hard covers on 
good-quality, dull-surfaced paper with good printing. 
It is 120 pages in length and has over 300 references. 

The problem of drug misrepresentation in the United 
States began with the Patent Medicine Show. In the 
nineteenth century, most of the patent medicines 
offered with extravagant claims contained flavoured 
water, alcohol, narcotics or poisons. Sometimes the 
cork and bottle cost more than the contents, and the 
demand for these products by a public lacking both 
knowledge and access to medical care was fantastically 
great. Makers of patent medicine were among the 
earliest and largest buyers of advertising, and for some 
time their financial influence over newspapers was so 
great that few publishers protested the swindle that 
was being perpetrated. 

The Pure Food and Drug Act of 1906 was the first 
major milestone along the road to Congressional control 
of drugs, but it did not control fraudulent claims re- 
garding curative or therapeutic effect. The Federal 
Trade Commission, set up by legislation in 1914, was 
designed to prohibit “unfair methods of competition” 
in commerce and has played an important role. 

Organized advertising has campaigned for controls 
within its own framework, and some private organiza- 
tions, such as the Better ,.Business Bureau and the 
Bureau of Investigation of the American Medical Asso- 
ciation, have interested themselves in this field. 

Further major legislation to control foods and drugs 
was held up in the United States until 1936, when 
an unsafe proprietary drug was responsible for 100 
deaths and, in the climate of public indignation, the 
Federal Food, Drug and Cosmetic Act of 1938 became 
law. The Act was concerned primarily with adulteration 
and misbranding of foods, drugs and cosmetics. It also 
included legislation concerning therapeutic devices and 
set out requirements for informative labelling. 

A survey of 3000 arthritic patients leads to an 
estimate described as “the ultra-conservative minimum 
annual expenditure for all arthritis products of 425 
million dollars”, and this figure does not include the 
huge expenditures, by arthritis sufferers, for products 
containing acetylsalicylic acid. “Since the survey's 
returns do not reflect funds spent on non-professional 
medical care, or on non-medical or pseudomedical treat- 
ment centres such as clinics, spas and uranium mines, 
10 million dollars should be added to the estimate to 
cover these expenditures.” It was estimated that of 
the 435 million dollar total estimate, 252 million dollars 
were spent annually for misrepresented products. 

“The 14 out of 100 arthritics who use a vibrating 
machine of some kind, thereby subscribe to a worthless, 
possibly detrimental, device. The Federal Government 
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has recently ruled that it is illegal to offer vibrators for 
the relief or prevention of arthritis and rheumatism.” 

Arthritic patients are exhorted to buy various 
nostrums containing alfalfa. They are victimized by 
door-to-door salesmen selling dietary supplements, and 
the sales pitch of such pedlars frequently differs from 
the printed advertising for the product in claiming relief 
or cure of arthritis and rheumatism. Various so-called 
treatment centres prey upon the credulity and gullibility 
of sufferers from rheumatic diseases, and uranium 
tunnel operators invite them to sit to receive emana- 
tions. 

A number of books offer misinformation to arthritic 
patients. The book “Arthritis and Commonsense” has 
been denounced by the American Rheumatism Associa- 
tion as erroneous, and its treatment pronounced value- 
less. The Federal Trade Commission has attacked the 
advertising claims made for the book as false and mis- 
leading, and an initial decision upholding the Com- 
mission’s complaint is being appealed by the author. 
“*New Hope for Arthritis Sufferers’ suggests health 
regimens which could, according to expert medical 
testimony . . . cause or hasten permanent crippling in 
some types of arthritis.” The Food and Drug Ad- 
ministration has seized a stock of “Honegar’, a com- 
bination of honey and apple cider vinegar, charging 
“misbranding due to literature; inadequate directions 
for use and false therapeutic claims. . . .” The promoters 
have cannily connected Honegar with the diet advo- 
cated in a best-selling book, “Folk Medicine”, by D. 
C. Jarvis, M.D. As of May 1, 1960, “‘Folk Medicine’ 
was in second place in non-fiction sales, and enjoying 
its 55th week on the list of best-sellers.” The popularity 
of such publications as this one presents a difficult 
problem to legal regulating bodies, because “books 
cannot be charged for their contents—only for their 
advertising.” 

Quoting various officials and committees, Miss Wal- 
rad’s book suggests a program of consumer education, 
control of vendors of products, and improved State 
legislation. The book contains several appendices, one 
of which consists of selected paragraphs from the 
Report of Hearings on False and Misleading Advertis- 
ing, House Committee on Government Operations, 
which makes a number of suggestions for dealing with 
misleading advertising, though it does not actually 
recommend them. 

The physician will find this book, which is available 
from the Arthritis and Rheumatism Foundation, New 
York, an interesting and possibly useful guide in 
answering his patients’ inquiries about worthless “cures” 
which may be unfamiliar to him. 


ESSENTIALS OF NEUROLOGY. John N. Walton. 422 pp. 
J. B. Lippincott Company, Montreal, 1961. $6.75. 


This book is written by an excellent clinician who 
amply accomplishes his object, stated in his preface, of 
giving “a composite picture of neurological illness”. 
Nearly the first half of the book is devoted to the 
cardinal symptoms and signs of neurological disease 
as it affects the larger clinical division of function of 
the nervous system. This is followed by a similarly 


(Continued on page 1418) 
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does the bowel take kindly to no-bulk diets? 


The bowel, designed to operate best under the stimulus of a bolus of waste, is 
seldom at rest under normal conditions. But the new bulkless liquid diets 
which have taken the country by storm, although they may be a useful 
road to weight loss, may also lead to constipation or bowel irregularities. 


Metamucil adds a soft, bland bulk to the bowel contents to stimulate normal 
peristalsis and also retain water within the stools to keep them soft and 
easy to pass. Thus Metamucil, with an adequate water intake, will avert 
or correct constipation in the dieting patient. Metamucil also promotes 
regularity through ‘“‘smoothage’’ in all types of constipation. 


a 
6.0 SEIT, etamucl 


of Canada, Ltd. ; fad jae 
eanaineiiias brand of psyllium hydrophilic mucilloid 


Available as Metamucil powder in 5 and 12 oz. containers. 
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lucid clinical account of the more specialized neuro- 
logical diseases. Disorders of the lower motor neurone 
and voluntary muscles and metabolic disorders are 
discussed in the light of the author's very special- 
ized and up-to-date knowledge of these branches of 
neurology. The book ends with a summarized account 
of treatment of neurological disorders. 

It is a pleasure to welcome the work of another 
English clinical neurologist. 


COMPARATIVE NEUROLOGY. A Manual and Text for 
the Study of the Nervous System of Vertebrates. James 
W. Papez. 518 pp. Illust. Hafner Publishing Company, 
New York, 1961. $12.00. 


Students of the nervous system will welcome the reprint 
of this well-known text which was originally published 
in 1929 and has long been out of print. Dr. Papez 
was Professor of Neuroanatomy at Cornell University, 
Ithaca, from 1920 until his retirement not long before 
his death in 1958. He took an active interest in clinical 
neurology, and his work on the anatomical basis of 
the emotions provided an intense stimulus to research 
on the rhinencephalon and hypothalamus, which con- 
tinues unabated. 

While the past 30 years have undoubtedly added 
many new facts in the field of comparative neuro- 
anatomy, the classical outlines of the subject remain 
unaltered. 
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Dr. Papez’ one-volume text still has no rival in the 
English language. It is concisely written and is well 
illustrated with drawings made by the author’s wife. 


In the issue of July 15, 1961 (Canad. M. A. J., 85: 
170, 1961) the following review was published with 
an incorrect subtitle: “Clinical Obstetrics and Gyne- 
cology. Fetal Physiology and Distress, edited by 
Thaddeus L. Montgomery. Endocrinology, edited by 
Robert B. Greenblatt.” 


CLINICAL OBSTETRICS AND GYNECOLOGY. Obstetric 
Anesthesia and Analgesia, edited by Robert A. Hingson. 
Vaginal Surgery, edited by Abraham F. Lash. 304 pp. 

_, Illust. Paul B. Hoeber, Inc., New York, March 1961. 
Published quarterly. Subscription $18.00 a year. 


The symposium on obstetrical anesthesia and analgesia 
covers the subject admirably. Those authors who ap- 
proached their subject from basic principles provide 
the more stimulating papers in this section. The more 
practical, descriptive papers would appeal to the 
student rather than to the obstetrician or anesthetist. 

The section on vaginal surgery has attempted to 
cover a vast subject in a rather small space. Perhaps 
descriptions of technique might better have been re- 
ferred to than described and emphasis placed on the 
basic principles of vaginal surgery. 

The inclusion of a paper on operations for double 
uterus and endometrial hyperplasia and a paper on 
vulvar operations seems incongruous. 

The special article provides a stimulating discussion 
of a subject not commonly found in medical periodicals. 
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SuMMARY OF REPORTED CASES OF NOTIFIABLE DISEASES IN CANADA* 
IssUED BY THE PusLic HEALTH SECTION, DoMINION BUREAU OF STATISTICS 


Cumulative total 


Week ended (1961): since beginning of year 


Disease Sept. 16 Sept. 23 Sept. 30 Oct. 7 1961 1960 
Brucellosis (Undulant-fever) .................... (044) — 3 1 3 96 118 
Diarrhea of the newborn, epidemic.............. (764) — 2 - 2 71 39 
Ei idee sis ceupe hee ek éeb sen eue ee (055) - 1 8 61 27 
cs cet ee ead ogeie been eee ve (045, 046, 048) 88 56 50 46 2,607 2,192 
he ci te hoe end ce ee eer ekeeearnel (046) l - l 6 2 
SE ee ee eee (045) 46 34 47 39 1,237 1,853 
(c) Other and unspecified. ................... (048) 41 22 3 6 1,364 337 
POEMINES, EREOOLIOWUS. . «on ceccvcccevcscces (082.0) 1 - 3 5 
re (049.0, 042.1, 049.2) 10 25 14 14 904 996 
(a) Staphylococcus intoxication.............. (049.0) - — _ 24 309 
(b) Salmonella with food as vehicle of infection . (042.1) 10 25 14 9 776 651 
Ns nk kek haa Ew ae ee eee eT (049.2) — - 5 104 36 
Hepatitis, infectious 
(including serum hepatitis)............ (092, N998.5) 203 246 162 231 8,194 4,224 
Meningitis, viral or aseptic. ............. (080.2, 082.1) 17 17 7 28 274 605 
Ne ae wise nk nw he 6 Osu uiannne ek 66s 4 9 7 52 303 
ios) ee id NED WINER. . . vw occa eos 0 o0'e ees 4 3 1 21 140 
ok erewvaedewsen eben news - 9 
eS re 13 4 4 20 201 153 
Meningococcal infections....................... (057) 2 l 89 134 
Pemphigus neonatorum (Impetigo of the newborn). . (766) 1 l 11 7 
Pertussis (Whooping cough)..................... (056) 127 96 150 398 3,714 4,480 
Poliomyelitis, paralytic.................. (080.0, 080.1) 9 7 dq 4 131 760 
Scarlet fever and Streptococcal sore throat....(050,051) 163 148 113 143 10,273 17,521 
Typhoid and Paratyphoid fever............. (040, 041) 3 14 8 l 210 269 
i oa aivie ae hbeee Ke econ’ (020-038)t 435 412 396 362 14,236 13,616 
EE OPO CT COT (030-034) 390 358 342 326 12,474 12,047 
(>) Syphilis........... (020-021.3, 023, 024, 026-029) 45 54 54+ 36 1,761 1,566 
a tic tckne ding ee hew kes eekee (036-039) — - ] 3 


*Figures for the Yukon are received four-weekly and are, therefore, shown in the cumulative 


totals only. 


tIncluding chancroid, granuloma inguinale and lymphogranuloma venereum. 


tExcluding 021.4, 022, 025 and 035. 
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Practices 


NOTE: To avoid the publication of misleading informa- 
tion, all advertisers under the classification ‘‘Practices’’ 
in the Canadian Medical Association Journal should fur- 
nish the following informaticn: 

nee of community and surrounding territory 
serve 

Number of doctors now practising in the community. 

Location of nearest doctor if the community has no 


resident physician. 

Location of nearest hospital. 

Description and suggested price of premises for office 
and residence. 

Whether or not an introduction of at least two months’ 
duration may be afforded a prospective purchaser. 





COMPACT, UNOPPOSED PRACTICE FOR SALE in town 
of 500 people in northwestern Manitoba. Ten-bed hospital in 
town, modern house available. Easy terms. Owner leaving for 
personal reasons. For details reply to Box 121, CMA Journal, 
150 St. George St., Toronto 5, Ont. 





FOR SALE.—Large southern Ontario practice, located in 
town of 1500 and serving some 6000 in surrounding area. One 
other practitioner in town. Nearest hospital 14 miles away; 
open to general practitioners. Gross $30,000 annually. Price 
$24,000. House and office with %4 acre of land; also office 
furniture and equipment. Mortgage could be arranged. Present 
incumbent confining practice to specialty. Introduction period 
offered. Reply to Box 130, CMA Journal, 150 St. George St., 
Toronto 5, Ont. 








_ FOR SALE. z , long established 
in Victoria, B.C. Write to Box 123, CMA Journal, 150 St. George 
St., Toronto 5, Ont. 





NEW ZEALAND.—DERMATOLOGICAL PRACTICE for sale 
or lease or locum, Consultant work with radiotherapy in large 
provincial centre on Pacific coast with hospital appointments. 
Ideal climate. Only fully-trained and certified dermatologists 
acceptable. Gross £7000 sterling. Reply to Box 131, CMA 
Journal, 150 St. George St., Toronto 5, Ont. 








UNOPPOSED COUNTRY PRACTICE WITH HOUSE FOR 
SALE.—Easily accessible to Toronto, with beautiful surround- 
ing country including golf course, parks and fishing, ete. 
Presently grossing $25,000. Modern five bedroom house with 
office in street-level basement. Three open hospitals within 
half hour drive. Owner relocating July, 1962. Reply to Box 124, 
CMA Journal, 150 St. George St., Toronto 5, Ont. 





.Residencies and Internships 





AVAILABLE JULY 1, 1962.—Approved residencies in ob- 
stetrics-gynecology and surgery; OBS-GYN approved for three 
years, and surgery for one year for training in preparation for 
surgical specialties; 311-bed general hospital, modern, well- 
equipped; resident training program; house staff allowed full 
range under proper medical supervision; full maintenance and 
uniforms; excellent accommodations for family; monthly 
stipend—senior residents $300, assistant residents $250. ECFMG 
certification necessary. Write to John Caruso, Jr., M.D., Chair- 
man, Committee on Residents, Lawrence and Memorial Hos- 
pitals, New London, Connecticut, U.S.A. 





PATHOLOGY.—Fully-approved residencies, PA., CP. Two 
vacancies any level, three pathologists, microbiologist, bio- 
chemist. 8000 surgicals (475 frozens) 200 autopsies, 375,000 clini- 
cal tests, 300 general beds. Texas medical center (medical and 
postgraduate schools, library research). Laboratory fully staffed 
and equipped. Active teaching and progressive responsibility. 
Participation in national meetings. American and Canadian 
graduates preferred. Satisfactory stipend. Personal interview, 
our expenses required. Reply to C. J. Lind, Jr., M.D., St. 
Luke’s Episcopal Hospital, Houston 25, Texas, U.S.A. 





PATHOLOGY RESIDENCY.—4-year approved program -in 
pathologic anatomy and clinical pathology supervised by four 
pathologists, two biochemists and bacteriologist. 710-bed hospi- 
tal, over 6060 surgicals and 400 autopsies. Opportunities for re- 
search in ultra- -micro chemistry and new diagnostic methods. 
Animal research facilities under construction. Apply Edwin M. 
Knights, Jr., M.D., Pathology Department, Hurley Hospital, 
Flint 2, Michigan, U.S.A. 
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PATHOLOGY RESIDENCY.—Some experience preferred, but 
not essential; A.M.A. four years approved; voluntary teaching 
hospital affiliated with university medical school. Pathologist 


certified PA and CP; beginning stipend $4560 plus partial main- | 


tenance. Write: Dr. Harry Shecter, Saginaw General Hospital, 
Saginaw, Michigan, U.S.A. 


—_—_—_—_—__—_—_—_—_—_—_—_—__ nn ns eee: eee 


RESIDENCY—GENERAL SURGERY.—First year position of 
approved four year program. Contact R. W. Zollinger, M.D., 
Chairman of Department of Surgery, 793 zz. State Street 
Mount Carmel Hospital, Columbus, Ohio, U.S 





RESIDENT IN RADIOLOGY wanted for July 1, 1962. 470- 
bed medical centre connected with medical school. Full-time 
staff in diagnosis and therapy. Cobalt unit, isotope lab and 
physicist. Write: Julian O. Salik, M.D., Sinai Hospital of 
Baltimore, Inc., Baltimore 15, Maryland, U.S.A. 





RESIDENTS IN PEDIATRICS.—Applications are invited for 
appointment to our resident staff for term commencing July 1, 
1962. Teaching Pediatric Hospital for ‘Dalhousie University 
Medical School with sub specialties and active research. Ap- 
proved by the Royal College of Physicians and Surgeons to 
provide two years’ training toward certification in pediatrics. 
For application form and other information apply to: C. I. 
Matheson, Administrator, The Children’s Hospital, Halifax, 
N.S. 





ROTATING AND RESIDENCY APPOINTMENTS.—300-bed 
university-affiliated general hospital, with active graduate 
teaching program. Approved by Royal College for one year 
specialty training. Basic salary $150, rotating; $250, assistant 
resident; $300 resident; married allowance $45.00. Research 
assistant (Path.) $250. Write: Chairman, Intern Committee, 
Hotel Dieu Hospital, Kingston, Ontario. 





ROTATING INTERNSHIPS—1962-63. — Accredited 186-bed 
general hospital. Educational program approved by A.M.A. 
—eeetes close to Yale Medical Center and New York City. 
ECFMG required. Stipend $3000 annually, full maintenance. 
Apartments for married interns. Travel allowance $400. Inquire: 
V. A. DeLuca, Jr., M.D., Director of Medical Education. The 
Griffin Hospital, Derby, Connecticut, U.S.A 





STATE OF CONNECTICUT, FAIRFIELD STATE HOSPI- 
TAL, NEWTOWN, CONN., U. S.A. Residents in Psychiatry.— 
Applications are invited for men and women graduates of 
Canadian medical schools for residency training in psychiatry. 
Large modern hospital with three year training accreditation 
for American board certification. Active and varied teaching 
program in affiliation with Yale University. Close to metro- 
politan areas. Maintenance at nominal cost immediately avail- 
able for single applicants. waiting list for family accommoda- 
tions. Beginning stipend $455 per month. Write giving particu- 
lars to Jane E. Oltman, M.D., Director of Training. 





WESTMINSTER HOSPITAL has the following positions 
available for intern staff from July 1, 1962 to June 30 1963: 
Residents—$350; Assistant residents—$300 and senior interns— 
$260 per month. Vacancies are available in medicine, surgery, 
psyc chiatry, anesthesia, radiology, pathology and physical medi- 
cine. Westminster Hospital is conducted by the Department 
of Veterans Affairs and is a 1500-bed hospital with both psy- 
chiatry and general treatment patients. It is approved for 
training by the Royal College of Physicians and Surgeons of 
Canada and it is closely integrated with the teaching program 
of the University of Western Ontario Medical School. For 
further particulars apvly to Chairman, Intern Committee, 
Westminster Hospital, London, Ontario. 



















THE GRENFELL MISSION 


requires 


House officer and medical officer for 
hospital in St. Anthony, Newfoundland 
and also medical officers for hospitals 
in Labrador. 





For full information please write: 


Miss Dorothy A. Plant, Secretary 
Grenfell Labrador Medical Mission 
48 Sparks St., Ottawa 4, Ont. 
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MEDICAL NEWS in Brief 


(Continued from page 1404) 


CONFERENCE ON 
INFECTIOUS DISEASES 


The fifth annual refresher course 
presented under the auspices of the 
School of Hygiene, University of 
Toronto, will be held from Febru- 
ary 5 to 9, 1962, in the form of a 
Conference on Infectious Diseases. 
This course will be open to phy- 
sicians, health officers, veterin- 
arians, hospital administrators, bac- 


teriologists, virologists, teachers in 
schools of nursing and _ senior 
nurses with special experience in 
infectious diseases. 

Advance registration for this 
course is advised, The registration 
fee is $60.00 for the complete 
course or $15.00 for a single day’s 
registration. Applications for regis- 
tration or requests for further in- 
formation concerning the course 
should be directed to the Director, 
Division of Postgraduate Medical 
Education, Faculty of Medicine, 
University of Toronto, Toronto 5. 








a quiet little revolution 


INFLAMMATORY NEURITIS used to take three to 
six weeks for recovery. However, life was seldom 
threatened, recovery was all but certain and no 
headlines were made when published studies in- 
dicated that Protamide could usually reduce these 
weeks to as many days. 


Nevertheless a quiet revolution has taken place 
in this small province of medicine. Protamide is 
not indicated in mechanical nerve trauma. But 
when the nerve root is inflamed as, typically, after 
a virus infection or in herpes zoster, Protamide 
may be considered as the treatment of choice.’~‘ 
START PROTAMIDE EARLY — When treatment is 
begun within a week after onset of symptoms, two 
or three injections of Protamide bring not only 
relief from pain but prompt recovery in almost all 
patients. In cases not seen early, therapy must of 
necessity be longer. 


PROTAMIDE®—an exclusive colloidal solution of 
processed and denatured enzyme—is not foreign 
protein therapy. 


Boxes of 10 ampuls, 1.3 cc. each, for intra- 
muscular injection. 


FOR DETAILED INFORMATION WRITE MEDICAL DEPARTMENT OF 


‘SYherman Leboralories Lud. 


WINDSOR, ONTARIO 
1. Baker, A. G.: Penn. Med. J. 63:697 (May) 1960. 2. Sforzolini, G. $.: Arch. Ophthal. 


62:381 (Sept.) 1959. 3. Smith, R. T.: Med. Clin. N. Amer. (Mar.) 1957. 4. Lehrer, 
H. W.; Lehrer, H. G., and Lehrer, D. R.: Northw. Med. (Nov.) 1955. 
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SECOND CANADIAN 
MENTAL HEALTH 
SERVICES INSTITUTE 


The Second Canadian Mental 
Health Services Institute, sponsored 
by the Canadian Psychiatric As- 
sociation, will be held in the 
Chateau Laurier, Ottawa, from 
January 15 to 18, 1962. The theme 
of the Institute will be “Mental 
Health Services for Canada — 
Examination of the 1961 C.M.H.A. 
Report”. Further information may 
be obtained from Dr. V. E. Chase, 
Chairman, Planning Committee, 
c/o Canadian Psychiatric Associa- 
tion, Suite 103, 225 Lisgar Street, 
Ottawa, Ont. 


CANADIAN COUNCIL FOR 
CRIPPLED CHILDREN 
AND ADULTS: 
APPOINTMENT OF 
MEDICAL CONSULTANT 


The Canadian Council for 
Crippled Children and Adults has 
announced the recent appointment 
of Dr. Robert R. Struthers as Medi- 
cal Consultant. Dr. Struthers was 
formerly Professor of Pediatrics at 
McGill University. He served with 
distinction with the World Health 
Organization, the Rockefeller 
Foundation and, more recently, as 
Professor of Research in the Hos- 
pital for Sick Children, Toronto. 


Dr. Struthers’ appointment is ef- 
fective until May 1, 1962, when it 
is expected that the Canadian 
Council for Crippled Children and 
Adults will become merged into the 
Canadian Rehabilitation Council 
for the Disabled. 


FIREARM DEATHS 


According to Metropolitan Life 
Insurance Company statisticians, 
firearm accidents of all types in 
the United States take an annual 
toll of about 2200 lives or 1.3 per 
100,009 population, Almost 40% of 
these deaths occur in the three- 
month period from October 
through December. 

The greatest number of firearm 
deaths falls in November when 
hunting activities are at a maxi- 
mum, For example, in 1959, fatal 
injuries from firearm accidents 
during November exceeded the 
annual average by about 809. 


(Continued on page 20) 





ERM 


Triamcinolone Acetonide 
(9 a fuorc-l6a-I7e@ 
impropylidenediony A\' hydrocortisone] 
FOAM 
FOR DERMATOLOGICAL USE ONY 


Readily applied from the pressurized container to the most tender lesions, 
ARISTODERM FOAM spreads easily and evenly. Non-greasy, it is 
cosmetically acceptable to the most fastidious patient. Triamcinolone 


acetonide is ten times as potent as topical hydrocortisone for reducing 
inflammation in a variety of dermatological conditions. 


Aristocderm, Foam 


Triamcinolone acetonide Lederle 
Also available: NEO-ARISTODERM® Foam, containing Neomycin to suppress secondary infection. 


Lederle CYANAMID OF CANADA LIMITED Montreal 
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MEDICAL NEWS in brief 
(Continued from page 18) 


The tragedy of this lies both in 
the number of persons killed—al- 
though it is relatively low consider- 
ing the great many who do go 
hunting—and in the fact that many 
of the accidents need not have 
occurred, 

In spite of the fact that little 
progress has been made during the 
past decade in reducing the mor- 
tality from firearm accidents in the 
country, many lives could be saved 
through the exercise of greater 
caution. 

Numerous deaths from firearms 
occur because weapons are care- 
lessly pointed at a person, Other 
major reasons are that individuals 
shoot before they are certain of 
their target, and that safety catches 
are not always kept on guns until 
they are ready to be fired. 

In an independent survey, the 
National Rifle Association found 
that in 45% of the accidents re- 
ported, the age of the shooter was 
under 20 vears, and that 72% of 
the shooters had at least three 
years of hunting experience. 

In over one-third of the accidents 
where the firearm was discharged 
by intention, the victim was out of 
sight of the shooter. In these cases, 
also, the victim usually was wear- 
ing drab-coloured clothing and the 
cover was quite often dense. 

Where arms were discharged un- 
intentionally, one-sixth of the acci- 
dents occurred when the shooter 


stumbled and fell. 


SAFETY NEEDS OUTLINED 
FOR AIRPORTS 

WHERE NUCLEAR 
POWERED AIRCRAFT 

ARE TO BE OPERATED 


When nuclear powered aircraft 
are flying from airfields, a key 
problem will be the cee of 


both fliers and ground crews from 
radiation. Actually, ways must be 
devised to protect all persons on an 
airport where nuclear powered 
planes are operated. This will re- 
quire a great deal of planning, and 
in anticipation the U.S. Air Force 
has compiled a manual for medical 
and industrial hygiene personnel on 
a nuclear powered aircraft base. 
The publication, entitled “Medical 
and Industrial Hygiene Procedures 
for Nuclear Operations”, is avail- 
able through the Office of Tech- 


nical Services, Business and De- 
fense Services Administration, U.S. 
Department of Commerce, Wash- 
ington 25, D.C., U.S.A. 

Although the planners have not 
indicated when the first flight in a 
nuclear powered aircraft can be 
expected, they have made compre- 
hensive plans for staffing medical 
facilities to cope with this problem. 


An extensive instrumentation sys- 
tem for monitoring radiation levels 
in all occupied areas of such a base 
and trained “health physicists” to 
operate and maintain the system 
and regulate the exposure of in- 
dividuals in these areas, will be 
essential. 

Personnel associated with the nu- 
clear medical program of such a 
base will have to have a funda- 
mental knowledge of the potential 
nuclear hazards, as well as the 
types of instruments available to 
them in performing their function. 


Approximately half of the 465- 
page study referred to deals with 
the staffing and training of air force 
medical personnel at nuclear pow- 
ered aircraft bases. The second part 
of the study outlines a program for 
industrial hygienists, which may be 
applicable to other nuclear reactor 
facilities. The suggested industrial 
hygiene program follows standard 
industrial practices. 

In the nuclear industry a wide 
variety of materials is being used 
of which little was known until 
very recently. Many of these ma- 
terials, and undoubtedly more to 
come, pose severe problems of 
health- and safety in their use. In 
both military and civilian applica- 
tions of nuclear energy it will be 
necessary to develop new standards 
and techniques of ventilation, air 
cleaning, illumination and air con- 
trol. 


APPLICATION OF 
COMPUTERS IN 
CARDIOVASCULAR 
DISEASE 


The Heart Association of South- 
eastern Pennsylvania announces a 
two-day scientific session on “The 
Application of Computers _ in 
Cardiovascular Disease”, to be held 
at the Sheraton Hotel, Philadelphia, 
Pa., U.S.A., on February 27 and 28, 
1962. 

Sessions will include: Introduc- 
tion to computer analysis”, “Appli- 
cation of computers in biomedical 
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science’, “Application of computers 
in cardiovascular research”, and 
“Application of computers in 
cardiovascular diagnosis’. 

The chairman will be John H. 
Moyer, M.D., Professor and Chair- 
man, Department of Medicine, 
Hahnemann Medical College and 
Hospital, Philadelphia, Pa. 

For programs and _ reservations 
contact: H, Donald Burr, Program 
Director, Heart Association of 
Southeastern Pennsylvania, 318 
South 19th Street, Philadelphia 3, 
Pa., U.S.A. 


SECTIONAL MEETING OF 
AMERICAN COLLEGE 
OF SURGEONS 


Detroit will be host to the second 
of four 1962 Sectional Meetings of 
the American College of Surgeons. 
More than 600 doctors are expected 
to attend this scientific session, to 
be held from March 5 to 7, to 
which all members of the medical 
profession are invited. This is the 
first College meeting in Detroit 
since 1951. Headquarters hotel is 
the Sheraton-Cadillac. 

The program will include dis- 
cussions on trauma in children, 
athletic injuries, fractures in the 
elderly, trauma of facial injuries, 
management of intractable pain, 
surgery of heart lesions in children, 
cancer of the head and neck, hiatal 
hernia, fistula in ano, surgery of the 
hand, stress incontinence in the 
female, surgery of endocrine dis- 
orders, justification for sphincter- 
saving operations for cancer of the 
rectum, indications for tracheo- 
stomy, and a symposium on sur- 
gical complications during preg- 
nancy. 

The opening session on Monday, 
March 5, will hear a report on 
granulomas of the gastrointestinal 
tract, by William D. Holden, Cleve- 
land. Other guest speakers include 
the president of the College, Robert 
M. Zollinger, Columbus; Frank 
Mayfield, Cincinnati; Donald B. 
Effler, Cleveland; Frederick A. 
Coller, Ann Arbor; Danely P. 
Slaughter, Chicago; Bronson S. 
Ray, New York; Milton L. McCall, 
Pittsburgh; J. R. Frank Mills, To- 
ronto, and W. T. Mustard, Toronto. 

Other College Sectional Meetings 
will be held in Memphis, March 
26-28 and Washington, D.C., April 
16-18. 
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ASSESSMENT OF 
ENVIRONMENTAL 
HAZARDS 


A unit of the Occupational 
Health Division of the Department 
of National Health and Welfare 
provides services to provincial 
governments, municipalities and 
industry in the form of surveys or 
investigation of conditions sus- 
pected of causing, or actually caus- 
ing, hazardous occupational en- 
vironments, The activities of this 
unit are described in the Occupa- 
tional Health Bulletin (Vol. 16, No. 
3, 1961). Because of the demands 
for these services, the unit now is 
working on projects related to 
hazards of exposure to dust, silica, 
certain toxic chemicals, noise, radi- 
ation and atmospheric pollution. 

Atmospheric pollution services 
constitute a major part of the Divi- 
sion’s program and affect industry 
and the general public simultane- 
ously. 

At the request of provincial 
health authorities, surveys of air 
pollution have been organized in 
a number of Canadian provinces 
with financial assistance under the 
Federal Health Grants. Other pro- 
jects deal with studies of dust and 
gaseous concentration levels in 
mines, the extent of environmental 
contamination by diesel exhaust 
fumes in railway tunnels, and the 
investigation of urban or industrial 
air pollution problems «vith the co- 
operation of provincial public 
health and municipal staff or in- 
dustry. Air sampling stations main- 
tained by such local and provincial 
staff are being co-ordinated into a 
national air sampling network, 
based on the employment of stand- 
ardized sampling techniques, in 
order to correlate more readily 
information obtained with meteor- 
ological and other factors of the 
environment and to provide basic 
knowledge for research purposes. 

For a number of years, staff of 
the Division, in co-operation with 
the Meteorological Branch of the 
Department of Transport, have 
been disseminating information to 
the International Joint Commission 
and interested governmental and 
other agencies on the nature and 
frequency of temperature inver- 
sions from continuous measure- 
ments made on an 870-foot tele- 
vision.tower in the Windsor-Detroit 


area, This project was originally 
designed to gather required data 
in connection with the Windsor- 
Detroit international air pollution 
reference. Recently, a 200-foot 
tower has been installed at the 
Central Experimental Farm, Ot- 
tawa, to aid in the study of air 
pollution problems and diffusion 
of pollutants as influenced by 
temperature, wind speed, turbu- 
lence and other factors. 


In view of the importance of 
polycyclic hydrocarbons, especially 
those of known carcinogenic poten- 
cy in relation to lung cancer, a 
study is being made of the prev- 
alence of such hydrocarbons in 
the filtered particulates of the 
urban environment, diesel and gas- 
oline engine exhaust fumes. 
Methods of isolation and identifi- 
cation of those polynuclear aro- 
matic hydrocarbons by column 
and paper chromatography, spec- 
trophotometry and micro-chemical 
techniaues are an essential part of 
this project. 

Both the chemistry and physics 
sections of the Environmental As- 
sessment Unit provide essential 
analytical services in the analysis 
of gaseous, liquid, and aerosol con- 
taminants especially for provincial 
health departments. These services 
involve analytical and _ micro- 
chemistry, chromatography, elec- 
tron microscopy and x-ray diffrac- 
tion equipment and methods. 

In addition to the air pollution 
phase discussed above, this unit 
carries on a considerable amount 
of work related strictly to the oc- 
cupational health field. A thorough 
study is being made of radiation 
levels due to radon gas and its 
daughter products in certain mines 
in Newfoundland. This study has 
provided very valuable background 
data for clinical and medical in- 
vestigations. As a result of the find- 
ings, improvements have been 
made in ventilation of these mines 
in order to safeguard the health of 
the miners. 


CIGARETTE SMOKING AND 
HEART DISEASE 


The 1960 American Heart Assoc- 
iation statement on smoking and 
coronary heart disease pointed to 
a statistical association: death from 
heart attacks in middle-aged men 
are from 50% to 150% higher 
among heavy cigarette smokers 
than among non-smokers. 
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A possible explanation is sug- 
gested by Kershbaum et al. (Cir- 
culation Res., 9: 631, 1961), who 
carried out a study of 17 subjects © 
and found that smoking two cigar- 
ettes within 10 minutes produced 
rises in the level of certain fats 
circulating in the blood. These in- 
creases were still evident in blood 
samples taken as long as 40 min- 
utes afterward. Moreover, the ef- 
fect was unrelated to age, sex, 
smoking habits, pre-smoking blood 
fat levels, or type of cigarette. 

The investigators suggest that 
nicotine stimulates the adrenal 
glands to release hormones such 
as adrenaline that free fats stored 
in the body. In this respect, they 
said, smoking may have an effect 
comparable to emotional or psy- 
chic stress in triggering the release 
of fats into the blood stream. “An 
eventual, delayed increase in ser- 
um levels of cholesterol . . . as 
occurs in animals after epine- 
phrine, is a conceivable result in 
humans after smoking”. . . “This, 
at least, suggests an explanation 
for the higher cholesterol levels 
often found in smokers.” Elevated 
blood cholesterol is widely sus- 
pected of contributing to the de- 
velopment of atherosclerosis, the 
condition underlying most heart 
attacks and strokes. 


MEDICAL LIBRARY 
ASSOCIATION ELECTS 
OFFICERS 


The Medical Library Association 
elected the following officers for 
1961-62 at the annual meeting in 
Seattle: President, Miss Gertrude 
Annan, New York Academy of 
Medicine; Vice-President, Dr. 
Frank B. Rogers, National Library 
of Medicine; Honorary Vice-Presi- 
dent, Dr. Harold Hillenbrand, 
American Dental Association; Sec- 
retary, Miss Ruth J. Mann, Mayo 
Clinic; Treasurer, Mr. John P. 
Ische, Louisiana State University. 

The other members of the Board 
of Directors are Robert T. Lentz, 
Jefferson Medical College, Mrs. 
Bernice M, Hetzner, University of 
Nebraska, Gilbert J. Clausman, 
New York University Medical 
Center, Miss Helen Crawford, Uni- 
versity of Wisconsin, Miss M. Irene 
Jones, University of Tennessee 
Medical Units, and Miss Louise M. 
Darling, University of California 
Medical Center. : 
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